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Etiology. — Though urolithiasis raay appear to be rela- 
tively an infrequent disease in childhood when compared 
with the whole number oi children living, yet il is of 
special interest because the greater number by far of all 
the cases of thls description is found among children. It 
is Said that more than half of all the cases of calculus — 
and the vesical variety is the one especially meant — occur 
in childhood. Furthermore, when it occurs in children it 
18 most frequent in those under five years of age. Nor 
are renal calculi so very infrequent in children, for the 
accumulation of uric acid in tbe kidney soon after birth 
may prevent the excretion of urine and may sometimes 
cause the formation of stones, which are occasionally 
found in very young infants. Thus Professor A. Jacobi has 
recorded that six times in forty post-mortem examinations 
of children under one year of age he has found renal 
calculi. 

According to Roberts, of Manchester, England, of 
1,827 persons who underwent lilhotomy at various hos- 
pitals in England, 473 were under five years of age, and 
528 were between five and fifteen years of age, hence 
more than fifty per cent. of these cases occurred before 




puberty. Dr. Geo. E. Post, of Beirut, Syria, has tabu- 
lated 176 cases of vesical calculus occurriDg in his prac- 
tice, and 106 of these were in children under ten years of 
age. 

As in adults, calculi are more frequent in the male than 
in the female sex. Barthez and Rüliet cite eight hospital 
Cases, of whom siic were boys and two girls. Neubauer , 
found but five girls in one hundred cases of the disease.' 
Giraldes as.serts that vesical calculus happens twenty-four 
frequently in boys than in girls." 

Though the fact is well established that the disease is 
prevalent in some regions of the world than in 
others, as in the warmer zoties for instance, yet no jior 
lion of the globe seems to be totally exempt from its 
presence. The negro race, however, is claimed to be 
remarkably free froin calculous disease. 

It has been observed that those children in whom cal- 
culi are found usually belong to the humbler classes, 
just the reverse of what obtains in adult life. Accorriing 
to the writings of Sir Henry Thomp)son half of the cases 
admitted to Gtiy's Hospital for Operation for stone are 
children of the poor. He states, too, that it is almost 
never found araong the children of the more favored 
classes. This has been explained by the fact that in con- 
sequence of the coarse and indigestible food of which 
they partake, and which is chiefly amylaceous in charac- 
ter, the children of the lower classes suffer from malnu- 
trition, which is favorable to the deposition of urinary 
Sediments. As more care and attention are paid to the 
diet and nutrition of the children of the better classes 
Ihis cause is not operative in them. The absence of 
milk as an article of diet is supposed by some to tend to 
the formation of stone. 

Scrofulous and tubercular children have also been con- 
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sidered as predisposed to this affection, and in particular 
rachitic children are claimed to be remarkablj' prone to 
be afiected. Of the eight cases of Barthez and Rilliet, 
already alluded to, four were afflicted with tuberculosis 
of the encephalon, and one with acute tuberculosis asso- 
ciated with pulmonary gangrene. Vesical calculus has 
also been announced as among the sequelse of measles/ 

Heredity and family idiosyncrasy also seem to crert an 
influence in the occurrence of this disease, thocgh by no 
means constant. A writer in ihe London Lancet for July 
to, 1872, on page 20+, reports acuriousinstance of this : 
" Six children of one family all had stone ; the (ather and 
raother both passed quantities of uric acid, the grand- 
father and grandmother, a great-uncle, six uncles, four 
aunts, and one cousin had either all had attacks of gravel 
or were cut for stone," 

Habits of life and nutrition play quite a prominent 
part in the causation of lithiasis. Habit naturally plays a 
more active part in adult Hfe than in children, for the 
latter have not yet been confirmed in their habils, and it 
is therefore virtually without influence in early life. 

Poor nutrition, already alluded to, favors the occur- 
rence of lateritious deposits because of t!ie abnormal 
coro Position of the urine under such circumstances. 

The activity of the skin also enters as a factor of some 
influence in the production of urolithiasis ; for the luote 
active the skin is the more concentrated will the urine be, 
therefore the liability to calculus is increased because this 
liability Stands in direct ratio to the amount of solid in- 
gredients, and especially to the amount of uric acid which 
Ihe urine contains. 

The same general intrinsic causes are equally active in 
the child as in the adult. The conctetion may be de- 
posited in some one of the urinary organs from the un- 
changed urine because of some inherent vice in its com- 
Position. For instance, there may be present an excessive 
Proportion of precipitable ingredienis in the urine. The 
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urine may be tbo acid in reaction, thus diminishing its 
solvent power over uric acid and the urates. A defidency 
of the Chloride of sodium and the alkaline phosphates 
also reduces its power of holding uric acid in Solution. 
Again, an ammonlacal decomposition of the tirine in the 
lower urinaiy passages is favorable to the precipitation of 
the earthy phosphates and carbonale of lime. Acid fer- 
mentation of the urine with the mucous secretions of the 
unnary passages assuming the röle of the ferment, is 
another cause of urinary concretions. Occasionally chil- 
dren may have a catarrhal condition existing in the pelvis 
of the kidney which will favor the formation of uric-acid 
gravel, and which may also lead to Symptoms which cor- 
respond exacüy with those of calculus pyetitis of later 
life. If this catarrh of the pelvis of the kidney should 
last a long time it might gradually spread through the 
Ureter to the mucous membrane of the bladder, and as 
vesical catarrh notably favors the formarion of stone, 
vesical calculi might be developed. 

The presence of an abnormal substance of slight sol- 
ubility in the urine, as cystine or xanthine, predisposes to 
the formation of calculi. The accidental presence of a 
body suitable to become a nucleus for the crystallization 
of urinary Sediments, as a clot of blood, inspissated 
mucous epithelium, etc., or 2 (oreign body introduced 
from without, as a needle, a piece of wire, a bone, etc, 
will also give rise lo the formation ot concretions. I do 
not, however, know of any case among chiJdren which 
originated in consequence of the introduction of a for- 
eign body from without. 

That certain diatheses — as the rheumatic, gouty, or dar- 
trous — exist in children, as in adults, favorable to the 
occurrence of these urinary deposits is to my mind prob- 
lematical. 

Patkology. — These concretions are most generally 
formed in Üie kidneys, whence they often pass into the 
bladder, where they increase in size and weight, and occa- 
sionally into the Urethra. They are very seldom indeed 
formed in the Urethra, but jf found there they have been 
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almost invariably arrested in their passage from the Idd- 
neys. They a]so raay occasionally originale in the blad- 
der. Urethral calculi occur especially in children. As 
has just been remarked, they are derived for the most 
part from the bladder or the kidneys, being calculous 
fragments which have been arrested at the narrowest part 
o£ the canal and lodging more especially at the bulbous 
portion or fossa navicularis. In some very rare instances 
the concretions may be formed in the Urethra. Thus 
tbere may be a constricrion in the canal behind which 
the urine may collect and deposit some o£ its salts — a 
nucleus is formed, usually of uric acid, and the evolution 
of a urethral calculus has begun. Again, the arrest of 
one or more gravelly particles tnay also give rise to the 
formation of urethral calculi. Dr. Fewsniith, in vol. xv. 
of The A merkan Journal of Obstetries, refers to a case of 
primary urethral calculus in a boy one month old which 
was apparently of intra-uterine growth. 

Concretions may also form just within the prepuce, 
particularly if the latter be long and tight, and hence 
they are known as preputial calculi. These calculi may 
consist of inspissated smegma or of true urinary deposits. 
The latter variety may either have been formed here in a 
tnanner similar to what obtains when a urethral calculus 
develops in situ, or it may have escaped from the Urethra 
into the preputial canal. 

In newly bom infants uric-acid infarctions are nearly 
always found in the kidneys. These are insignificant in 
extent, and they very rarely disturb the renal functions. 
'ITie opinion which formerly prevailed, that these infarcts 
of uric acid were found exclusively in children who had 
breathed, has been demonstrated to be false. Indeed, 
they have been observed in the kidneys of still-bora 
children, and even in those of the non-viable fcetus. 

The presence of these infarctions in newly bom infants 
is explained as being caused by an increased physiological 
tissue metamorphosis, which is induced after birth by the 
establishment of the processes of respiration, digestion, and 
calorification. These infarctions are rarest in those in- 




fants who die very soon after birlh. They are more fre- 
quent in those childreti who have lived twenty-(our hours, 
and most frequent in those who die between the second 
and fourteenth day after birth, Then until the end of 
the second month there is a steady diminution in the 
number of cases presenting specimens of these uric-acid 
infarctions, though Virchow has remarked their presence 
even in the period extending from the third to the fifth 
month of hfe. They are to be found, however, only in 
the minority of the kidneys of the newly bom. In tact, 
ihese infarctions are met with in less than fifty per cent. 
of the newly bora infants, which proves that the condi- 
tions assuring their production must be inconslant. Con- 
cretioos have also been detected in the kidneys in fcstal 
life. Langenbeck has discovered a calculus in the blad- 
der of a six-months fcetus, demonstrating that they may 
be fonned in intra-uterine hfe. 

The calciili met with in children are most commonly 
composed of uric acid or the urates. Those consisting 
of the urates, and espedally of the urate of ammonia, aie 
most frequently found in nurslings. Ebstein denies the 
assertion that oxalic-acid concretions are more frequent 
in children than in adults. He releis to the case of a 
girl, seven years of age, who passed two large calculi 
whose kemels were uric acid, though their shells and 
middle layers consisted of Oxalate of lime. If the urine 
be very concentrated, very hard uric-acid concretions will 
be produced by the depositions of concentric layers of 
that substance, and which may vary in color. 

Cystine concretions are very rare in children, although 
Hodann removed a large one of this variety from a boy, 
six and a half years of age, by lithotomy. Xanthine and 
fibrine concretions, so far as I am aware, have not been 
obsetved in children; nor, according to Heller, have 
true phosphatic stoncs or the earthy phospliates been 
found in children. Carbonate-of-Ume calculi, which are 
so extremely rare even in adults, have never been seen 
in children. \Vhen tlje concretions are formed in the 
Urethra they are, as a rule, phosphatic in composition. 
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"Wekb any excuee necessarj for the presentation of the paper 
irhich I have the honor of having been asked to read this eve- 
\ing, it could be fonnd in the large niimber of cases of impair- 
aient of hearing oud of total deafness reeultingfrom scarlatisa, 
nd in the fact that the dangeroue opinion crediting scarlatinouB 
Otitis with belüg able to take care of iteelf and iieeding no treat- 
lent iß qnite pi evalent. Sorne remarks on this subjeet seem 
qnite opportune, now that a great mauy eases of eearlatina are 
being reported. 

Though ear affectiona ae coniplications or seriuelas of scarla- 
tina are knowii to be quite common, I have been able to find 
"bnt one author wbo gives expression to this frequeney in 
figores : Enrckhardt-Merian ' quotes Baader, wbo observed thia 
frequency in two epideniies of the diseaaeB ; in one 33;(, in 
the other 2'i^ of all casee presented Otitis as a complication or 
SB a Beqnel to scarlatina. 

Much more Statistical evidence is at band to sbow in what a 
large perceutage of the caÄes wbich preeent themselves with ear 
affectiona, scarlatina bas been responsible for the aural trouble. 
Thoe Schmalz reportg 2,500 cases of ear affections, of wbich 
137 were dne to scarlatina (5^^). Jearaley found 2ti cases due 
to scarlatina among 544 examined (almost 5^). Burckhardt- 
Merian, among 1,950 cases of ear disease, found 85 due to scar- 
latina (4^^). Aboiit ü^, therefore, of all aural affectiona appear 
to be the result of scarlatina. 

' Read before the Pediatric Section of the New York Academy of Medi- 
cjae, Marcli 14lb, 18SB. 

» " üeber den Scharlach in Beinen Beziehungen aum Gehörorgan," von 
Alb. Burckhardt-MerioD. tjommlung Iclinischer Vorträge, No. 183, heraua- 
gegeben von Richard Yolkmann, Leipzig, 188D. 



When we comc to examiiie tbe natnre and cxteut of tliese 
ear affectione due to Rcarlatina, we find that not onlj are tliejr 
iiumerous, Imt tlie percentage of serious cases in whicli marked 
iaipairnient of lieariiig, or even total deafneas, is present is a 
large one. Biirckiiardt-Merian found entire destmction of the 
membrana tjinpani in Si-i of cases of Bcarlattnal Otitis ; and aa 
an additional IlluBtratiun of tlie eerions eSecta of Otitis after 
scjarlatina, when left to itself, the foUowing brief resume may 
be of interöst: Bezold ' reports 185 cases in which theseeffects 
after scarlatina were carefullj observed : 

Of these 185 cases, iu 30 the entire membrana tympani wae 
destroyed, with loss of one or more boues ; in 59, the Perfora- 
tion compriaed twotliirds or more of the membrana tyreipani ; 
iu 13, there were smaller perforations ; 44 cases were compli- 
cated with granulations and polypi. 

Ae regarda the effects upon the function of hearing in these 
same 185 cases : 

In 15, hearing totally destroyed (in 6, ou both sides). 

In 77, hearing distance for low voiee lesa than half a metre. 

In 25, hearing distance for low voioe between one-half and 
two metree, 

In 14, hearing distance for low voice above two metres. 

ßut the most impreesive idea of the alarming efEects of sear- 
latinouB Otitis upon hearing may be gathered f roiu the f ollowing 
table, which haa been taken from the monograpK of Burckhardt. 
Mcrian already alluded to, and to which additious have been 
made. In its moditied form, this table represents reports from 
deatmute institutione of many different countries : 



Reported bj. 


Tot*l Nun.l»r of 
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98 
1,893 
B08 
787 
18 
144 
35 
I.98B 
147 


S6 
316 

35 
44 
4 
13 
3 
205 
16 
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Wilde— Americ*n report 


6.mH 
5.59 a 

32 32 m 


Arnold 

Burckhardt-Merian 


9. US 
8.56 
10.30 
1Ü.88 


Total 


5.613 


573 


10.18 



' Bezold, Arch. für OlirenLeilkonde, 
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Thus Wi of deaf-mutes owe their affliction to tlie effects of 
Bcarlatina. The stndy of these figurea should certainly resnit 
in diminishing the tendenev on tbe part of the general praeti- 
tioner to do nothing in the way of treatment in eases of sear- 
latinal Otitis. There was a tirae, inany yeara ago, when the dis- 
charge of ecarlatinal Otitis was lookcd upon witJi feelings of 
fiatisfaction and regarded aa u favorable means of ridding the 
System of the ecarlatinal virus ; hut the days of sucli erroneous 
pathological ideas are paat; the reason for inaedvity in the 
treattnent of searlatinal Otitis by the general practitloner prob- 
ably is that be regards the achievements of otology as donht- 
ful and nnsatisfactory. Though thiß inay be the case in Bome 
affeetions of the ear, in the group of caaes comprised under the 
title of this paper, aural therapeiitics are capable of prodneing 
the inost bappy reenlts ; and there is no doubt that the active 
tpeatment of these cases by tlie general practltioner, during the 
course of Bcarlatina, would do mueh to dimiuisb tbe large per- 
centage wlio owe a serioos defect in liearing, or total deafness, 
to the effecte of this disease. We should also remeniber that 
no patient is aafe who snfEers from chronic pumlent Otitis 
media ; for we can never be certain when the disease will ex- 
tend to neigbboring partp, and when a serioiis or fatal result, 
SQcb as meningitiB or cerebral abBcess, will ensue. 

Tbe Symptome whicli we get in ecarlatinal Otitis do not differ 
from those whieh we Und in Otitis ocenrring under other circum- 
stances ; they are apt to be severe aud well marked. Usually 
the Otitis does not occur until after the searlatina has lasted 
■ßeveral days, very often during tlie eomrnenceraent of desqua- 
mation. We then often find tlie coraplication ushered in by 
Chilis ; in very young ehüdren there may be convulsione ; there 
18 rapid elevation of temperature, often rising to 104° or 105°, 
witU a eorresponding increase in the f requency of the pulse and 
of breathiug. There is great pain, at first paroxysmal and 
■confined to the ear, hat soon becouiing of a ateady iieuralgic 
character and radiating in variouB directions from the ear, fol- 
lowing branches of the fiftli nerve ; the pain is regularly woree 
at night. There ia tenderness which may be confined to the 
r^on around the tragus, but often extends and involves the 
mastoid region, even in cases in which mastoiditis does not 
©ecur. Deafness is nearly always well marked and developB 
rapidly ; both eara are atfected in the great majority of eases, 




child at once to the hospita], where tlie diagnosis was 
confirmed, and oo the fwllowing day the palient was sub- 
jected to median lithotomy, which resultedsuccessfullyin 
e of tlie disease. 

If the stone lie loosely in the bladder, the child will, in 
Order to escape its suffering and to pass its urine more 
easily, lie on the back or on the side, as the force of grav- 
ity will cause the stone to fall away Irom the neck of the 
bladder when such a position has been assumed. Some- 
times, if the stone be free and small enough, and provided 
it assumes a proper position as regards the relative direc- 
tion of its longesC axis and the long axis of the Urethra, 
the calculus tnay be eupelled spontaneously. Sucha case 
came under my notice last year. 

E. S , aged seven years, complained that at times, 

when he was urinating the flow would suddenly cease, 
which was accompanied by pain. Straining did not cause 
n of the flow. After he had nin about for a tinae 
e would agatn be voided. One day when he had 
retained his urine longer than usual, as he expressed it, 
" a longish white worm " passed from him. This body 
was undoubtedly a calculus, which was the diagnosis that 
had been made. 

When the concretion is arrested in the Urethra, which 
happena quite often in boys, the Symptoms are mostly 
mechanical in their nature. Complete retention of urine 
always occurs. CEdematous swelling of the genitals then 
ensues. Frequently the calculi can be feit in the Urethra 
by manipulation. Two cases of this description came 
under my Observation within a short pcriod of each other, 
whose histories I will briefly narrate. 

Case I. — G. B — — , at the ^e of two and cme-half years, 
had had an obstruction to the flow of urine. He was ex- 
amined by Professor Jacobi, who found a stone in the blad- 
der which he removed by lithotomy. When the boy was 
nearly five years old I was called to see him because he 
could not pass his water. In examining him I detected 
under my fingers a hard body in the course of the Urethra, 
about one-half inch behind the corona glandis, and which 



r:aused the boy pain when it was squeezed. He was placed 
under ether, and by manipulation I was enabled to force 
it forward to a point within reach of the grasp of a loi^ 
pair of dressing-forceps, with which the foreign body was 
extracted. It proved to be a urinary concretion. 

Case II. — G. K , aged three years, was passiog 

water when suddenly the stream stopped and a whitish 
body partially protruded from the Urethra. Hisparents 
were much alarmed and sent for me. The case was at 
once recognized as a urinary calculus impacled in the 
Urethra. It was easily removed from the canal with an 
ordinary pair of dressing-forceps. Both children were 
then treated for urohthiasis for an extended period of 
tinae, and no more gravel or stones were developed. 

If the stone be inopacted in the deeper portions of the 
Urethra very serious resutts often follow. For if the re- 
tention of urine be prolonged and rehef be not quickly 
afioided, the irritation may eventuate in abscess, sinus, 
and urinary extravasation in the perineum, and finally 
incantinence of urine will succeed the irritabihty of the 
bladder. 

Diagnosis. — The diagnosis of renal colic in infants is 
manifestty difficult. It is very likely that often when in- 
testinal colic has been diagnosticated the child is really 
sufEering from nephritic colic. Hence it is proper when 
a child is very restless and its actions denote pain to ex- 
amine its napkins for the reddish-brown stain character 
istic of urolithiasis. If dysuria be present the napkins 
ahould also be examined for the lithic sediment. If small 
concrerions should be found in the diaper or in the urine 
of older children, it is advisable to explore the Urethra and 
bladder of the aniesthetized patient. Every case of 
chronic dysuria, whether it be associated with vesical 
catarrh or not, should be thus examined in order to de- 
terrnine the presence ot absence of calculi, as the excit- 
ii^ cause of this continued difficult and painfui mictu- 
rition. The ptedisposition to lithaemia is only detected 
after gravel or concretions have actually been found. 

When the stream of urine is abmptly checked we may 




reasonably suspect the presence of a stone either ii 
btadder or in the deep Urethra. But if we are in doubl 
the bladder should be examined in the usual manner with 
the sound in order to clinch the diagnosis. 

Prolapsus ani in older childreo is a Symptom which 
should not be undervalued for its indication of vesical 
calculus as a posslble exciting cause. Priapism, too, in 
small children, should draw our attention to the possible 
presence of stone in the bladder. The presence of blooi) 
in the urine of children should certainly lead us to suspect 
the presence of calculous disease. 

When called to a child suffering from reteotion of 
urioe always suspect a concretion impacted in the Urethra. 
For in boys the impaction of calculi in the Urethra is 
almost the sole cause of urinary retention. In order to 
verify the diagnosis a physical exaniination of the Peri- 
neum, and per rectum, should be made. Furthermore, in 
order to test the permeability of the urethral canal, it 
should be explored with a probe, and thus the diagnosis 
will be conclusively settled. Finally, error in diagnosis 
from lack of Symptoms is not likely to occur, because in 
children these are generally more obvious than in the 
adult. 

Prognosis. — The prognosis of this affection is much 
more favorable in childhood than in adult life. Simple 
gravel is nearly always cured. Still the uric-acid infarcts 
of infaocy may occasionally be the first cause of a sec- 
ondary nephritis, this disease being the result of actual 
irritation or real iojuryinflicted by the gravelly particles 
in the uriue. The attacks of renal colic always end in 
recovery. Nor when toncretions of appreciable size 
have formed are they /^r .f e necessarily fatal. Their di- 
rect results may, however, tend to unfavorable complica- 
tions which will modify the prognosis in special cases. 

The disease is more fatal in the male than in the f emale 
sex. Dr. William Roberts states that in the nine years 
from 1857 to 1866, in England and Wales, only 116 
deaths among children occutred from calculous disease, 
which, it must be admitted, is a very small ratio. The 
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nearly unifonnly favotable, for they are usually pre-emi- 
nently successful. Indeed, lithotomy in boys under the 
age of puberty is, perhaps, the most strikingly successful 
of all the great Operations in surgery. 

In regard to urethral caiculi, it can be said that, if they 
are oot located in the deeper portions, the prognosis is 
very favorable. If, however, they be seated near the bul- 
bous portion, then the complications which may possibly 
attend thera render the prognosis more grave, though not 
necessarily fatal. 

Tfurapeusis. — The treatment of lithjeniia in chitdreD is, 
as in adults, dietetic, medicinal, and surgical. In Order 
to diminish the density of the urine, which, it will be re- 
membered, encourages the lateritious deposits, and also 
to lessen the irritation of the kldneys, considerable 
quantilies of water should be allowed. This recom- 
mendation appües as well to young infants as to older 
children. Parents generally do not seem to realize that the 
young child can become thirsty, and will require something 
to slake its thirst as well as older people, for we seldom 
meet with parents who give their infants water to drink. 
In older children other aqueous beverages and diluents 
may be permitted. Also, when from the previous void- 
ance of concrelions or gravel we are led to suspect a 
tendency to the formation of such deposits, we should, as 
a prophylactic measure, order copious drinking of fluids, 
the variety of which, whether alkaline or otherwise, must 
be determined by the chemical composition of the fore- 
going deposits. 

The diet of older children should consist mainly of 
milk, the white meats, eggs, and farinaceous articles of 
food. Still the fear of azotized substances should not be 
carried too far in the regulation of the diet. Our object, 
in other words, should be to limit but not to restrict the 





Ingestion of nitrogeoous foods. Naturally the fi 
mitted must be easy of digestion. 

Warm baths are to be recommended, because o 
creased nutritive changes promoted by them. The bowels 
should be kept free. Whatever induces to an improvement 
in the general hygienic environment of the patient, in- 
cluding good air, food, clothine, etc., should be strongly 
insisted upon. 

When acute paroxysms of nephritic colic attack infants 
and children they must be cut short by the exhibition, in 
aufficienl doses, of the weaker preparations of opium, 
such as the camphorated tincture or papaver syrup. 

Medicinal treatment should be directed toward the pre 
vention of the formation of concretions when a tendency 
's apparent, and toward the solutioti and consc- 
quent facility of expulsion of concretions which have 
already been fonned. Hence it has been designated as- 
the solvent treatment. The solvent treatment consists in 
the administration of alkalies or acids, according to the 
solubility of the deposits in alkalies or acids. In cany- 
ing out the solvent treatment, when the urine abounds in 

c acid and its Compounds, which is the usual condition 
in children, we must bring it up to a certain degree of 
alkalinity by Che continuous administration of alkatine 
remedies, for these medicines are somewhaC slow in. 
their action. Among the alkaline remedies the acetaie 
of potash and the citrate of potash are well thought of, 
The carbonate and citrate of lithia may also be given, 
likewise the carbonate of potash. All these medicines 
should be largely diluted with water in their administra- 
tion, and the doses apportioned to the age of the patient. 
The phosphate of soda and ammonia, m doses of from 
gr. ij. ad gr. v. ter in die, according to age, has also been 
prescribed with benefit. The phosphate of soda — which 
also acts well on the bowels of children— benzoic acid, 
and the benzoateof soda maybe given in the same doses.. 
Nor should the liquor potassas be forgotten. The alka- 
line mineral waters, such as the natiu^l Vichy, Bethesda, 
clysmic' Buffalo lithia, and others may also be recom- 



raeaded. The osalate-of-lime concretions also demand 
an alkaline treatment. So long as the urine when voided 
continues sweet, the alkalies may be given. but should it 
become ammoDiacal, then they raust be discontinued lest 
a deposil of the earthy phosphates occur. The milder 
diaphoretics and diuretica can also be advised. 

Iii phosphatic deposits the acid treatment is the proper 
one ; but as these deposits are not met with in children 
its coDsideration will be dismissed with these Eew words. 

In children these solvent reraedies should always be 
administered per crem. Though vesical injections may 
be feasible in children, it seems to me that, inasmuch as 
we can obtain all desired therapeutic effects by the inter- 
nal administration of the medi eines, such injections 
should be discountenanced. Besides the direct action of 
these solvents upon the delicate mucous membrane of 
the child's bladder involves a certain amount of danger 
toit. 

We may conclude, therefore, that the solvent treat- 
ment is applicable in cases of simple gravel, and in the 
eaily period of the formation of concretions, but that it 
ceases to be so when the urine becomes ammoniacal, and 
secondary deposits accumulate on the aurface of the stone, 

But when the stone, and the uric-acid variety in par- 
ticular, is of considerable size, the solvent treatment by 
medicities will avail nothing, and recourse must then be 
had to the art of surgery, As a detailed description of 
the various resources which the science of surgery has 
developed for the eure and relief of these maladies is not 
embraeed in the scope of this article, I will content my- 
self with merely calling attention to certain salient con- 
clusions, which are the outcome of Üie experience and 
Observation of many distinguished and skilful surgeons. 

Neither the Operation of nephiotomy, for the removal 
of a calculus impacted in the kidney, nor the Operation 
for the removal of one impacted in the Ureter has ever, so 
far as I can leam, been done in the person of a child. 
The question of iis feasibility I cannot discuss, but must 
submit it to the judgment of the surgeon. 
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In the past the Operation of median lithotomy fot 
vesical calculus was preferred for male children, as it 
gave the best results. For female children, dilatation of 
the Urethra, with subsequent lithotrity, was the chosen 
mode of Operation. Recently pubhshed reports, however. 
seem to show that the Operation of htholapaxy is grow- 
ing in favor as a promising Operation for both male and 
female children, and it may in time supplant the two 
led Operations for the majority of cases of vesical 
calculus. 

When a concretion has become impacted in the Urethra 
a gusbof urine will sometimes force it out. If it remain 
fixed, the Urethra should be dilated, and the oflending 
body should then be extracted with proper forceps. If, 
however, the stone be of large size and deeply seated, an 
incision in the Urethra may be necessary in order to 
facilitate its extraction. Gare should be taken that it be 
not pushed back into the bladder. When the concretion 
has ulcerated through the Urethra, incise the resulting 
abscess, remove the stone, and then treat the wound on 
general antiseptic surgical principles. The treatment of 
prepurial calcuU is so obvious that it does not need 
elucidation. Yet it may be proper to suggest the advisa- 
bility of circumcision in certain cases of redundant 
prepuce, in order to prevent their formation. 
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Tnafltoid pnxiess and to the lahvrinth also owiire, thoiigh forto- 
nately id only a minoritj of cases. It ia probable tbat io all 
cages of acarlatina congestion of the inucous oiembrunc of the 
tyrapaimm takes place ; tliis may give rise to no snbjective 
Symptoms, and is probably devoid of consequeticea. In tbe 
milder cases, catarrhal intlaiamation exists, and tlie eymptoms 
of thie may be sligbt, and the complicaition may ßubside witli 
little or no treatment after tlie angioa, of whicli this 'vi bnt an 
extenaion, disappeare. 

Thougb aome cases of eatarrlial Otitis media give rise to 
marked symptomB, it ie generally the punilent and diphtheritic 
varieties of the inflammation which fufuish the caaes of pro- 
nonnced scarlatinoua Otitis. In theso cases tliere is now no 
longer any doubt that the coraplieation arises througb a direct 
extension of the tliroat lesion tlirougli tlie Eiistachian tnbes 
iuto the middle ear; the tiieory of metastasis which was for- 
merly held is now no longer teuable ; direct «xtension of tlie 
Pharyngitis accompanyiug scarlatina has been proven to be the 
mode of occurrence by nomerons post-mortem sectione. 

It is now generally believed tliat the aeverer forme of ecarla- 
tinoiu Otitis are dne to a diphtheritic Otitis media, and thie even 
in caaee in which diphtheritic patches caunot be observed in the 
throat ; it is certain that those cases of scarlatina which are 
complicated by diphtheria are most likely to be affected with 
eevere forms of Otitis media — varieties which are reiiiarkable 
for their malignant cliaraeter, ao to speak. Thus it is noticed 
in the severe forme of scarlatinoua Otitis, that a very rapid and 
extensive destniction of tissue takes place, more rapidly and 
more extensively than can be explained by maceration of the 
membrana tympani by the products of intlammation, and by 
pressure of the latter and the incarcerated secretions ; for these 
conditioDE of maceration and preaaure also exist in ordinary cases 
of Otitis media puriilenta, and yet such a rapid destniction of 
membrana tympani and loss of oasicles ia not 8een. Further- 
more, even after apontaneous Perforation, or after paracentesis, 
this peeuliarly active destructive procesa continues ; of ten in sev- 
eral weeks entire absence of membrana tympani and the escape 
of one or more ossicles are noted. Burckhardt-Merian fonnd 
entire loss of membrana tympani in tliirty-four per eent of casea 
of ecarlatinouB Otitis which had not been specially treated. This 
aame neerotic tendency is seen in cases of primary diphtheria 
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SOARLATINOUS OTITIS.' 



Webe anj exeuse necessary for the presentation of tlie paper 
iffhieh I have the lionor of liaving been asked to read this eve- 
niDg, it could be found in the large numher of cases of impair- 
ment of heariiig and of total deafness resiilting from Bcajlatina, 
and in the fact that tlie dangeroua opinion crediting acarlatinouB 
Otitis with being able to take eare of itself and needing no treat- 
ment is quite pievalent. Some remarks on this subject seem 
qnite opportune, now tliat a great many cases of scarlatina are 
being reported. 

Though ear afEections as complications or sequelse of scarla- 
täna an) known to be quite common, I liave been able to find 
tut one author wbo gires expression to this frequeney in 
£gnreß: Eurckhardt^Merlan ' quotes Baader, who observedthis 
freqnency in two epidemics of the diseases ; in one 33^, in 
the otber 22!( of all caaes preeented Otitis as a coniplication or 
as a aeqnel to scarlatina. 

ÄTuch more Statistical eridence is at band to show in what a 
large perceutage of the eaaea which presentthemselves with ear 
offections, scarlatina has been responsible for the anral trouble. 
I Thna Schmäh: reporta 2,500 cases of ear affeetions, of which 
137 were due to scarlatina (5i^). Jearaley foond 2ti cases due 
to Rcarlatina among 544 exarained (ahnost 5^). Eurckbardt- 
Merian, among 1,950 cases of ear disease, found 85 due to scar- 
latina (4i^). Äbout 5^, therefore, of all aural affeetions appear 
to be the result of scarlatina. 

' Read before the Pediatric Section of the New York Aciidemy ot Uedl- 
eine. March 14lli, 1889. 

' " Ueber den Scharlach, in seinen. Beziehungea zum Gehörorgaii," von 
Alb. Burckhardl-Merian, Hammliing klinischer Vorträge, No. 183, heraus- 
gegeben von Richard YolkmanD. Leipzig, 1880. 
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When we cotno to examioQ tlie nature aiid extent of theae 
ear affectione due to Hcarlafina, we find that not onty are they 
numerous, but the pereentage of serioas cases in wliiclt marked 
impairment of hearing, or even total dcafness, is preseiit is a 
large one. Burckhardt-Merian found entire deetruetion of tlie 
membrana tynipani in 34^ of cases of scarlatinal Otitis ; and m 
an additional illustration of tbe serions effects of Otitis after 
acarlatina, when left to itself, the foilowlng brief resiinij; may 
I be of interest : Bezold ' reportß 185 casee in whieh these effects 
after scarlatiua were carefully observed ; 

Of tbese 185 easea, iu 30 t!ie entire membrana tympani was 
destroyed, with loas of odo or more bonea ; in 59, tbe Perfora- 
tion conipriaed two-thirds or niore of tbe membrana tympani; 
in 13, tliere were sraaller perforations ; 44 cases were compli- 
cated witb granulations and po!yj)i. 

As regards tho effecta upon tlie function of hearing in theae 
same 185 cases : 

In 15, hearing totally destroyed (in 6, on both sides). 

In 77, hearing distauce for low voice less tliaii lialf a metre. 

In 25, hearing digtance for hiw voice between one-half and 
two metree. 

In 14, hearing distance for low voice above two metres. 

But the most impreesive idea of the alarming eflfects of sear- 
laticouB Otitis upon hearing may be gatbered f rom the f oUowing 
table, wbichhas been taken fi-om tlie monograpbof Burckhardt, 
Merlan already alluded to, and to wbich additions bave been 
made. In ita modified form, this table represents rejjorts from 
doaf-raute institutions of many different countries : 
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CaBBBOt 

Deaf-iDutea. 


Number of Ouea 


PBroentags. 


l'oTnbee 


S8 
1,893 
608 
787 
18 
144 
85 
1,988 
147 


S6 
216 

35 
44 

4 
13 

3 
205 
18 




bauveur 

Wilde— Irish census 

"Wilde— American report 


11.41 
6.96 
Ö.S9 


Arnold 

Burckhardt-Ketiaii 


9.02 
8.56 
10.30 
10.88 


Total 


5,613 


572 


10.18 



< Bezold, Arch. für OlireDheilkunde, 
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Thne 10^ of deaf-mutes owe their affliction to the effects of 
scarlatina. The study of these fi^fures ehould certainly reBtilt 
in dimiDishing the tendeBcy on the part of the general practi- 
tioner to do nothing in the way of treatment in cases of acar- 
latinal Otitis. Tbere was a tirae, inany years ago, when the dis- 
charge of Bcarlatinal Otitis was looked upon with feelings of 
Batisfaction and regarded as a favorable means of ridding tlie 
System of the scarlatinal virus ; hut the days of such erronetiua 
pathological ideas are past; the reaBon for inactivity in the 
treatment of scarlatinal Otitis by tlie general practitioner prob- 
ably 18 that he regards the achievenients of otology as doubt- 
ful and unsatisfactory, Though tliis inay be the ease in some 
affections of the ear, in the group of cases comprised under the 
title of this paper, aural therapeuties are capable of produeing 
the most liappy resuita ; and there is no doubt that the active 
treatment of these eases by the general practitioner, dnring the 
conrse of aearlatina, would do inuch to diminish the iarge per- 
centage who owe a serious defect in hearing, or total deafness, 
to the effects of this dieease. We ahould also remember that 
no patient is safe who snffers from chronic purulent Otitis 
media; for we ean never be certain when the diseaee will es- 
tend to neighboring parte, and when a serious or fatal reault, 
BDch as meningitis or cerebral abscesa, will ensue. 

The Symptoms which we getia scarlatinal Otitis do not differ 
from those which we find in Otitis oceurring onder other circuoa- 
«tances ; they are apt to be severe and well raarked. Usnally 
the Otitis does not occur until after the scarlatina haa lasted 
several days, very often during the commencement of desqua- 
matioD. We then often find the complication ushered in by 
chilla ; in very young children there may Ije convulsions ; there 
is rapid elevation of temperature, often rising to 104° or lOS**, 
with a corresponding increase in the frequency of the pulse and 
of breathiiig. There is great pain, at first paroxysmal and 
confined to the ear, but soon becoming of a steady neuralgic 
charaeter and radiating in various directions from the ear, fol- 
lowing branches of the fifth nerve ; the pain is regularly worse 
at night. There is tenderness which may be confined to the 
region around the tragus, but often extends and involves the 
mastoid region, even in cases in which mastoiditis does not 
oecnr. Deafness is nearly always well marked and develops 
rapidly ; both ears are affected in the great majority of cases, 
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tlioagh in a few the affection is unilateral. There is great resl^ 
lessneas; then the patient hecomes quite stupid, and often, if 
therc 18 no interferenee giving relief, sjmptoms indicatiDg me- 
ningeal irritatiun, and even tbose of blood-poisoning, show them- 
selvea. Tliere is uaually swelling of the cervieal, auricular, and 
Bubmaxillarj glands, and tliia awelling inay precede the invaeion 
of tlie otitiß, or may have been present aä the result of the 
searlatina. 

After lasting two or tbree days, theae eymptoms are usually 
relieved, evcn when no paracentesis is done, by spontaneous rup- 
ture of the mem]>rana tympaui ; and following this there ia a 
gradual diminiition in the intenaity of the Symptoms, and they 
may eeaae eutirely ; or witli the closure of the openiug in the 
membrana tyaipani they may again beeome severe. 

The diagnosis, though uaually quite eaay and apparent, is 
sometimea leaa evident. This may be the case in very young 
children who do not eomplain of the pain, aud who give üb no 
loeal syraptoma referable to the ear, except perhapa occasion- 
ally to put the band to tliia organ. In such patients, when, 
wliilst the 8yiii]jtoni8 of the searlatina are on the decliue, there 
is an increaae in temperature, restleaaneas, and other Symptoms 
of Irritation for which we cari find no eause, the ears should 
always be examined ; such youug children often prese the ear 
affected into the pillow, and in tliis way give us a guide to tlie 
part causing the exacert>atiün of aymptoma. It is a Singular 
fact that pain is not always complained of, even in children cid 
enough to expreas their aüings, and in tbia way the aural com- 
plicatioDs may be overlooked nntil meningitic or pyemic Symp- 
toms have arisen. I bave myself observed such a case, in 
whieh, thongli on the alert for ear complieations, a pnrulent 
Otitis occurring during the desquamative stage of an attack of 
searlatina in a cliild was overlooked nntil eompelled to find a 
cause for rapidly developing etupor, ehills foUowed by fever 
and profuse Perspiration, and otlier syinptouis iiidicating a 
probable absorption of septie material by the blood; paracen- 
tesis of both membranee tympani in thia case was foUowed by 
immediate improvement. 

The titie " Searlatinous Otitis " includes all tlie ear affeetions 
which may oecur as complieations or as sequelse of searlatina 
in the great majority of casea they are examples of Otitis me- 
dia, catarrbal, pnrulent, and diphtiieritie ; but extension to the 
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maetoid procese and to the labyrinth aleo occHrs, tliougli fortu- 
natelv in only a minority of cases. It is probable tbat in all 
easea of searlatiua congestion of the mucons uiembrane of the 
tympanum takee place ; tbia maj give rise to no subjective 
Symptoms, and is probably devoid of consequences. In the 
milder caees, eatarrhal inflammation exist«, and the Symptoms 
of this may be atight, and the complication may suheide with 
little or no treatment after tlie angina, of whicli this is but an 
extenaion, dieappears. 

Thoiigh soine caees of eatarrhal Otitis media give rise to 
inarked Symptoms, it is generally the purulent and diphtheritio 
varieties of the inflammation whieh furnish the eaaes of pro- 
nonneed scarlatinous Otitis. In these cases tliere is now BO 
longer any doubt that the complication arises throngh a direet 
extension of the throat leeion through the Eiistachian tubes 
into the middle ear ; the theory of metastasis which was for- 
merly held is now no longer tenable ; direet Extension of the 
Pharyngitis aecompanying scarlatina has been proven to be tlie 
mode of occnrrence by nnmerons postrmortem sections. 

It is now generally believed that the eeverer forms of searla- 
tinons otitig are dne to a diphtheritic Otitis media, and this even 
in cases in which diphtheritic patches cannotbe observed in the 
throat ; it is certain that those caae« of scarlatina which are 
complicated by diphtheria are most likely to be afiected wlth 
severe fonns of Otitis media — varieties whieh are reraarkable 
for tbeir malignant character, so to speak. Thus it is DOticed 
in the severe fonns of scarlatinoiia Otitis, that a very rapid and 
extensive destructiou of tissue takes place, raore rapidly and 
more extensively than can be explained by maceration of the 
membrana tympani by the prodiicts of inflammation, and by 
pressure of the latter and the incareerated seeretions ; for these 
conditions of maceration and pressure also exist in ordinary cases 
of Otitis media pnriilenta, and yet such a rapid destruction of 
membrana tympani and loss of ossicles is not seen. Forther- 
more, even after spontaneoua Perforation, or after paracentesis, 
this peculiarly active destructive procesB continues ; of teil in sev- 
eral weeks entire absence of membrana tympani and the escape 
of one or more ossicles are noted. Borckhardt-Merian fotmd 
entire loss of membrana tympani in thirty-f our per cent of cases 
of scarlatinous otitie whieh had not been specially treated, This 
Same necrotic tendency is seen in cases of primary diphtheria 



of the raiddle ear — the existeuce of this can scarcely be doubted 
now, On the otlier band, it. is eomewhat pecnliar tbat tbough 
anral eomplications of diphtheria are not infrequent, thej are 
generaily of the eatarrhal and piinilent types, and are rareiy 
diphtheritic. 

It iB easj to account for the oecurrence of diphtheritic Otitis 
in cases in whicli scarlatiiia is complicated by pharyngeal diph- 
theria; for, beaides direct extenaion, each act of swallowing 
causee some of the infected air of tbe naso-pbarynx to be forced 
into the middle ear ; in tbese diphtheritic casea, after Perfora- 
tion, shreds of false membrane will be found adbering to tbe 
walle of tbe tympannni ; tbese are difficnlt to tear off, and are 
accompanied by a little secretion of a aero-purulent nature and 
often quite ofEeneive. 

Thougii such eerions consequenees result froin ecarlatinous 
Otitis, the prognoais is eertainly largely influenced by treatment. 
Tbis is one of the redeeming features of otology. Withont 
treatment tbe effects of tbe severer forme of ecarlatinons otiti& 
are very disastrous to the f unction of bearing ; with treatment, 
it hae beea sbown tlie results are very favorable, The very 
mild caeea in which the inflammation ia of a eatarrhal type often 
do well, and reeover perfectiy withont any treatment. In cases 
in which the internal ear ie affected, tbe consequent impairment 
of beaving is tliought to be produced by tbe depoait and pres- 
Bure of inflamraatory producta lipon the enda of tbe auditory 
nerve ; in tbese cases, nuraerons exaraples are reported in which 
tbe deafneas baa beeu unexpectedly recovered from in tbe 
course of two or three montbs, and sometimes even witboiit 
any treatment whatever; in such instancea itaeems plauaible to 
suppose tbis improvement to be due to absorption of deposited 
inflammatory products. 

In regard to treatment, tbere are simple and effective meana 
which can be used by the general practitioner, wbich will 
snffice to eure tbe coinplication in mild ea^es, reduce the 
severity and diminisb the disasti'ous effecte upon hearing in 
tbe more serioua forms. At first, all forma may be treated 
alike. With the oecurrence of pain, tendemess, deafnesa, and 
otber Symptome indicating an extension of inflammation to tbe 
middle ear, a long, iiaiTow ice-bag should be appbed so afi to 
Cover the region immediately bebind the anricle, and curving 
around the Iower end of this organ upon the temporo-maxillary 
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region ; if a layer of flaunel be interpoeed between the anfiele I 
and ice-bag, tlieee applications are not, as a nile, disagreeable, 
and are very oftea effective. Tincture of iodine often acta well, 
paioted over the sbln immediately behind the auricle. 

In some cases, tbese applications of cold are not bome weil ; 
tben we sbould nse bot applications, covering the entire anricle 
witii clotlie wrung ont of very ho^ water ; over tbeae we place 
a large wad of cotton covering the entire side of the bead and 
a layer of oil silk on the oatside ; in thie way heat ie moet effec- 
tively applied. 

Whetber bot or cold applications are made nee of, we raust 
endeavor to control the pain, whicb in many cases is Cjuite in- 
tense and ia apt to be pronouneed at night. The best manner 
of aceomplishing this is to instil bot salt water ( 3 i. to Oi.) into 
the ear, allowing it to enter the estenial anditory canal from a 
fonntain syringe beld not more tban a foot above the level of 
the ear ; or it may be poured in by a teaspoon or a medicine 
dropper ; a Httle tincture of opium or cocaine may be added to 
the ealt water, but these do not materially increase the anodyne 
properties of tbese applications in which warmtb is the cbief 
agent in relief. 

Large dosea uf antipyrin are also nsefnl in Controlling the 
pain, and if these do not answer, an opiate sbonld be given; for 
it iß essential tbat the patient be relieved from pain and 
reatleesnese. Rest is an exceedingly important faotor in all 
these eases, and innst be inaiated upon, if this has iiot already 
been done in the treatment of the scarlatina. It must be abso- 
lute rest in bed. 

Anotber simple and valuable method of giving relief in these 
cascB is local bloodletting. Two leecbea may be applied just be- 
hind the ear, if there be any tendemess over the maatoid re- 
gion, or at the anterior iimita of the tragus, care being takeu to 
prevent entrance of the leeches into the anditory canal by All- 
ing thie witb cotton. The artiticial leech of Heurteloup may 
also be used over the region in front of the tragus, its application 
behind tbe auricle being difficnlt ou accouut of the unevennesa 
of aiirface existing in this Situation. 

In very mild cases, wbere there is but congestion or a mild 
form of catarrhal inflainraation, these simple means will suffice, 
andbe followed by a diaappearance of all Symptoms referable to 
the ear. But if, in more severe casea, the Symptoms do not 
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disappear, examiaation of tlie membraiia tyiupani will probably 
sliow intense congestion or a bulgiDg of this membrane, and 
paracentesie is tben absoliitely indicated. It is not desirable 
to wait UDtil a large collectiou of secretion in the middle ear 
gives na a clasaieal pictnre of a biilging drum uiembrane pro- 
jeeting into the auditory canal, andpresentingaraarked jellow- 
ieh reflex indicative of tlieexisteneeof puswitliin; such cJassical 
pictures are not common under the circumstancea, for tlie pain, 
tenderness, swellJng of the canal and the difficnlty of making 
a thorough examination ofteu compel ti8 to be satistied with but 
a hasty glance throiigh the apeculuin. Paracentesis ia indicated 
in all these caaes, evon where there ia iio physical evidence of 
anything but congeetion of the drum membrane ; the resulte üf 
this Operation are alnioet always immediate and gratifying, 
whether pus has been evacuated or whether the inciaion ha» 
merely allowed the eacape of sero.tniiuus, or of only a emall 
amount of blood. 

In such caaes the early Performance of paracentesis cannot be 
arged too strongly ; some mild eases may get well without it, 
bnt even in tliese casee the incision ean never be called a mie- 
take ; for did it accomplieh nothing more thau the immediate 
relief of pain, it would etill be entitled to be regarded m a valu- 
able reaoui'ce. If the anditoiT' canal be kept clean, this amall 
Operation never doee any härm ; the wonnd in the membrane 
haß a pronounced tendency to heal rapidly, and this ofteu before 
such cloBure ia desirable, 

After paracentesis, if nothing bnt blood or eerum or sero- 
mucns issue from tlie opening, the caae may he left to itself, 
a little eottou beiug kept in the auditory canal so aa to abaorb 
the diaeharge. The cotton ehould be loosely applied. The pa^ 
tient should He with the affected ear upon the pillow, if the 
trouble be unilateral. Kven if the paracentesis has resulted 
in evacuating pua, the case very frequently needs no further 
treatment ; tlie cotton, loosely applied in the canal, sliould be 
changed frequently ; afterseveral days the discharge, gradually 
lesaening, may eease entirely; the opening in the drum-membrane 
heala perfectly, and the patient hears as well as eper. 

But supposing, in a case in wliich paracentesis haa been per- 
formed and pus haa been evacuated, there are evidences that 
the discharge does not eaeape freely, as showu by attaeks of 
pain and by a commencing offensive udor of the material from 
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the middle ear; then it will be necesßary to empty the middle 
ear completely onee a day by pressure from behind, and to 
cleaaee the aaditory canal several times aday. The iniddle ear 
ia emptied by inflation witb Politzer's bag or with the Eusta- 
chian eatheter ; the catlieter is preferable, because there is no i 
danger of forcing ofFensive material from the nose and naso- , 
Pharynx into the EuBtachiau tube and thence into tlie middle 
ear ; but it can rarely be iieed in children under fonr yeara, and 
even in older children its siiecessful application seems to depend 
lipon the skill of the practitioner — not infrequently the chUd 
will not permititB iise even in thebandsof themost experienced 
anriet. On thia account the Politzer bag ninst be resorted to in 
a great many casea, the ehild being aaked to swallow water, or 
in very young children being made to sereamTaa a means of 
cauaing closure of the palate, and thns eompelling the air to 
enter the Eustachian tobe. Previoue to Politzerization, it is 
well to wash oiit the nose and naso-pharynx ; thie can readily be 
done withont any riak of exciting additional aural trouble by 
naing an ordinary etraight-pointed mediciae dropper ; the latter 
ia filled with wann aalt sohition ( 3 i. to Oi. water) and intro- 
dueed into each nostril about half an ineh in a horizontal diree- 
tiou; the bnlb being compresaed, the fluid pasees through the 
naflftl cavity and naso-pharynx, and eseapes from the other nos- 
tril or from the mouth ; thia ia an easy, safe, and effective- 
manner of cleansing the nose and naso-pharynx, and I have 
never seen any injurious effects from its employment. 

In tliose cases in which there is a tendency for the discharge 
to become offensive, or in whieh it is very profuse, it is neces- 
sary to keep the auditory canat clean. The very best Solution 
for thia purpose ia an aqueous Solution of salt^ — a teaspoonful 
of table salt to a pint of water; this should always be used 
warm. It ia difficult to see why there should be any prejudice 
against waaliing out the canal in these casea, except tliat it raay 
owe ita origin to the fact that pure water ia iiTitating if there 
be an opening in the drum-membrane, jiiat aa pure water ib 
irritating to any mucous eui-face. But salt water of the indi- 
cated atrength (| of 1^) ia devoid of irritation, ia cleansing, 
bland, and ßootbing. It is, of courae, uo disinfectant, bat 
neitber are boric aeid in powder or boric acid or borax in Solu- 
tion; true disinfectant Solutions are too irritating in this stage. 
The Balt Solution may be uaed either by fonntain syringe (not 



held too higb, eo tliat tbe force be not too great,) or tde ordi- 
narv ßvimge nsed gentlr, undae preesare being injariona, and 
care beJDg taken cot u> iDJnre dram or cana] by the nozzle of 
tbe sjringe. 

Often this treatment will be all tbat will be reqnired ; the 
opening in the drom -meiulirane, whether Bpontaneoos <ir made 
hy paracentesis, will beal after the secrction of pus im$ ceased. 
Packing the aaditorj canal with powdered boric acid in such a 
tnanner as to prerent tlie eecape of pns is not only an irratioual, 
but a dangeroos proceeding, and may cause extension of tbe in- 
äamination to deeper parts of the auditorj apparatuH ; if the 
pulverized boric acid be blown in in quantities insnfficient to 
cause a barrier to the escape of secretions, and tbe canal be 
washed out eacb time before tlie ineuffiation is repeated, iio 
»ach objection can be urged against the boric acid treatment. 
The fact tbat after paracentisis these simplecafies do well when 
kept clean, wliether treated bv ineufflatione of boric acid or 
wliere notbing but salt water is used, may explain wliy good 
reeultH arii reported after nse of a great man; different bland 
remedjes; and these simple cases certainly do as well without 
ae with boric aeid inaufllatione. 

Should a repetition of Symptoms and au exaniination of the 
drum-membrane show that the edgea of tbe iucision have 
United, it is neceeeary to reopen the wound, or to repeat the 
Operation of inciaing. 

In perfonning paracentesis of tlie drnm-membrane, it is ctia- 
tomary to uae a narrow knife reserabling a lanee-shape-pointed 
needle, and thia is aiipported upon an obtuse-angled shaJt; the 
Bpeeulum being introdueed and a good ligbt thrown in from the 
forehead mirror, an incision is made in the poatero-iuferiop 
(juadrant, or it luay be made in any part of the posterior half 
of the membrane ; the postero-inferior quadrant ie neually 
selected becauae the tympanum ia deeper here, and the open- 
ing is made in a part of the drum-merabrane favorahle for tlie 
escape of seorotion. Any narrow knife, such aa the Graefe 
cataract knife or a very narrow bistoury, will anawer for thia 
Operation. The niistake usnally made by thoae who do not 
perform the Operation frequently is to uiake the opening too 
Binall ; it can scarcely be made too large, and should be free 
and extensive, runuing from bebind downwarda and forwards. 
The Operation is painful, but ie only of momentary duration ; 
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tbe most efficieot way of redueing the aniount of pain is to 
have tbe instrument employed very sharp, and to do tbe Opera- 
tion mpidly. Cocaine lias some effeet, but certainly not inucb 
in anestbetizing tbe part ; and tbis does not seem aurprising. 
wlien we remember tbat we are really dealing witb a cutaueoue 
aurfaco, 

It iß not until all acute Symptoms bave eubeided tbat it is 
proper to «se astringente for the eure of aiiy remaining 
otorrbea. 

Where tbere are uiarked swelliogand tendeniess over tbe mas- 
toid region — and theae are not relieved by a panusenteeis of tlie 
drum-membrane — it is proper to make Wilde's ineiaion — an in- 
cision one or two inebes long, extending in a curved direction 
corresponding to the posterior attaebed margin of tbe auricie 
and from two-fif tbs to tbree-tiftbs of an incb bebind tbis down 
to Uie bone. 

My experience in tbe treatraent of tbose severe and rapidlj 
deetruetive cases of scarlatinoiis Otitis in which the inflammation 
is frequently of a dipbtberitic type baa been ratlier limited, and 
therefore I prefer to give a brief reatimö of tbe treatraent re- 
commended by Burckliardt-Merian, wbo is considered quite an 
antbority in tbeae casoa. He advisea tbe cauterization of the 
diphtheritic patchea througb tbe opening in tbe membrana 
tympani witb a ten-per-cent Solution of ealieylic acid in alcohol ; 
tbis be applies upon cotton at tlio end of a delicate cotton-hoider, 
and Bueb applications are made first twiee a day, and tben once 
»iaily; if patclies are seen in tbe naao-pharynx tbese are alao 
canterized. Tbe applications are painful, and tliis, as well afi the 
tendeney to vomit wben the applications are made, is coutrolled 
by allowing tbe patient to auek smaü pieceaof ice. Thepolypus 
snare and the aural curette are uaed to remove aa mucli as poe- 
sible of tbe dipbtberitic membrane from tbe tympanum. The 
aoditory canal is syringed several timea a day witb a aolution of 
ealieylic acid made in the proportion of one or two teaspoonfnls 
of a ten-per-cent aleoholic Solution to 100 grama of water. 
A Bolation twice this strengtb is uaed for gargling. The nose 
is eleanaed by the doucbe, tirst witb ealt water (tbree-f ourths of 
one per cent), and gradually salicylic acid is added to this aalt 
water in the proportion of two or tbree tablespoonfuls of this 
teu-per-cent aleoholic Solution to one iitre of aalt aolution. 
Sometimes lie employe aalieylic acid insufflationa in tbe place of 
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applicatioiie of tlie teu-per-eent Solution. Otlier anthoritieaJ 
have recoramended fiüing the auditory canal with lime waterJ 
eeveral times a day, witli a view to diseolving tbc diphtheritic | 
inembranc. 

Wbere tbe nervous apparatus of tbe aaditoiy organ has be--l 
come iuvolved as a result of searlat!na, our means of ]imiting# 
tbis result are meagre, if we bave any at all. Pilocarpine lios i 
beeil emplojed rather extensively for tbie porpose, daüy 
hypoderniic iajectioas of one-twelftb to one-sixtb grain being 
used for four or eix weebü. Tbe reporte of tlie efficacy of this 
treatment are coiiflicting. Politzer, wLo firirt recommended 
the drng, is inelined to abandoo it uow ; Rosengarten recenüj 
reported many favorable reeultg, ae did also Wolf in two cases 
of scarlatinous Otitis affecting tbe labyrinlh. Its eniployment 
eeeras rational, for witb increased exndation into the various 
partfl of the anditory apparatus, the absorption of inflanimatory 
exndations would seem to be favored, tbus relieving pressure 
upon novvons tiseue and facilitating easy motion in the joints 
between tlie ossieles of tbe ear, I bave not eniployed tliis 
remedy in a sufficient number of caaes (not more than ten 
caaes), but in this limited number tbe resnlts were rather 
donbtf nl and altogether rather unaatisf actory. It is a f ortunate 
fact that in mauy such eases in whicb tbe remedy seema indi- 
cated, marked improvemeut in bearing not infrequcntly occurs 
after two or tbree nioutba even when notbing is done, so that 
the progiioais in these eases is indefinite. 

In eonclusion, I would call attention to an unexplored field 
of Observation wbich would be the meana of giving information 
baving an important bearing on our kuowledge of scarlatinous 
Otitis, and one wbich lies within the province of the general 
practitioner and is inaccessible to the auriat : To what extent 
is tbe frequeney of aearlatinous Otitis, and to what degi-ee is its 
ßeverity influenced by tbe treatment of scarlatina, and espe- 
cially by the treatment, botb general and local, of tltoee caaea of 
scarlatina whieb are complicated by dipfatlieria ? 
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SEOOND DENTITION. 



A rEAK ago I had tho honor of addreaeing this leamed Society J 
on the Bubject of " The Teeth as a Factor in Diagaosis." Naturally,-! 
aa a cHnician, I looked at my subject from a practising physician's J 
Btaad-point. The discussion, bowever, which my paper excifcodw 
showed that the dental proföasion is fully alive to the ecotiomiof 
importanCQ of the teeth, and has DOted and studied the peculiariti 
in theee Organa whtch are cauaed by different cachoxiffl and vario 
morbid statea of the aystem, wbether bereditary or acquirt 
Having been donbly honored by a second invitation to read a.-J 
short essay before you tbia year, it has occurred to me that o 
might with profit take up anotber phase of our aubject of last year ■ 
ftnd oonsider the physiology and pathology of the second dentition 1 
floroewhat io detail. Wben w& reflect that tbe infant comea into 
the World with the rudimenta of four permanent teeth, we may 
fürly eay that the physiology of the aecond dentition begina in 
intru-nterine life and terminatea with tbe eruption of the wiadom 
teeth, say at twenty yeara of age ; we have then to do witb the 
moet important third of buman life, at leaat from a phyaiological 
poiot of viow, and a thorougb diacasaion of our aubjcct would tako J 
HB over a great estent of ground, mueh of wbich ia alraady familiär I 
to you. 1 will not, tborefore, weary you with an elaborate diaous- 
(HOß of the physiology of tho firat twenty yeai-a of Hfe, but will en- 
deavor to point out the relation that the proceas of the aecond 
dentition bears to tbe general health, and will aupplement tbis with 
a few remarka on the hygiene of thia period, which I truat will not 
be witbout intereat. 

Human lifa has ronghly been divided into perioda of aeven yeara, 
aod it ia eatimated that the whole body will be practicaliy trans- 
formed by tbe slow proceea of elimination and Substitution in about 
tbat period of time. The period of life from birth until tbe com- 
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pletion of the second dentitioo naturally diridea itself into three 
periodsof aboutsevenj-üare, — viz.,first, until tho eomplet« eruption 
of the first four molars of the permanent set ; eecond, until the com- 
plete eruption of the eecond four molai's of tho permanent eet ; and 
third, until the complete eruption of the third four molars. Of courae 
these perioda are subject to conslderable Variation, especially the 
last ; but they are constant eaougb for the purposes of diacussion, 
and afford convenient divUionB of our subjoct. The firat period, i.e., 
frora birth to seven years of ago, is, I am inclined to asaert, without 
fear of contradiction, from a pbysiological stand-point, the most im- 
portant period of human life, and I beÜeve that it can be »hown 
that the caro of the child up to seven yeara of age haa more to do 
with his Bubsequent development than any other factor, beredity, 
perhaps, excepted. During this period the crowna of al! the per- 
manent teeth, except the third molare, are formed. Tbe bratn ex- 
perienceB ovor two-thirda of ita complete development. Tho child 
has mastered the use of hia aenacs, hos learned to raaaon, bas leamed 
an elaborate and difficult languago, and has often learned to read, 
etc. In abort, in no otber eeven years of our earthly existence ia a 
corresponding advance made. Now, wbat marka tbe conclusion of 
this period 1 1 reply, the complete eruption of the firat molar tooth 
of tbe permanent set. Owing to tho varying lengtha of time that 
different children take to reach tbe aame atage of development, 
the eruption of thcse teeth afforda a für botter and safer criterion 
of tbe completion of tbe first phyaiological period of Ute than the 
raere lapae of montha or years. By tbe Bttgliab factory laws a 
license to work füll time ia not given to the youtb of either sex 
until the second four permanent molare aro corapletoly tbrough. 
Thia haa proved to be a more reliable test of physical capacity and 
endurance than age or atature, aince often tbe talleat and largeat 
children aro really tbe most immature and frail. Nor is it unnatural 
that it ahould be so. Ceteris paribus, it must take longer to develop 
a largB body than a amall one, and the old-faabionod phraso, "out- 
grown the atrength," like most populär notions, haa a foundation in 
fact. Naturally the development of the firat four molara has lesB 
intereat from a commerclal point of view, but it undoubtediy marks 
aa important a atage in bodÜy development as does tbe eruption 
of the second molara. 

We eee, then, that tbe complete eri^ptiou and ocolueion of tbe 
ärst molar teeth mark a very important ora in human life. Tbe 
brain bas attained very nearly ita growtb, altbough it increases 
slowly up to twenty or even tbirty years of age, Ita growth aub- 
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ßequent to aeven years of age is much slower tban previous to thnt 
time. 

The body haa also al SHveii years of age attained about two- 
tliirds of hs height and over one-third of its avenige weight, if ita 
proeeeses have gooe on normally, and I tbink I have aaid enough to 
sbow that ihe compiete ernption of well-formed first molars is the 
niost iniportant criterion and sign of a nornial development of these 
great powera and a completion of tbe firat great division of human 
life. 

The Becond physiological period ia, like the first, onded bj tbe 
compiete eruptioo of four molar teeth, — viz,, tbe second permanent 
molars. During this period the rudiments of education are ae- 
cured, tbe cbaracter is for the moat part formed, etc. Ey fouv- 
teen years of age a pretty fair cstimate can be obtained of ibe way 
in which the ehild will turn out pbysically and mentally. -Are 
there anj eepecial featurea that interest us aa clinicians in the 
second dentition, especially from tbe eeventh to the fourteenth 
jear? 

The late Dr. James Jack BOn,ofBoBton, in hia well-known "Lettera 
toaToungPbyBiüian|"dwellaat aomelengthupon ibediaeaaesofthe 
second dentition, as does also in anotber place our distiDguished 
countryman, Dr. George B. "Wood, As there are tbose who deride 
tbe conaiderable importance accorded to the firat dentition from a 
clinica] atand-point, no doubt there will be very many who wifl aaeert 
tbat there ia little or nothing to be said in the matter of the clinical 
importance of tbe second dentition, but I think it can be eaaily 
proved that the lattorelaaa aerioualy under-eatimaie tbe aignificance 
of tbe second as well aa of the örat dentition. 

Mr. Jonathan Hutcbinson saya that the first four molar teeth 
are the teat-teeth of a condition io cbildren whieh leada to the for- 
maliOD of cataract, and which is aleo characterized by weak teeth, 
deficient in enamei. He aays tbat there ia no especial alteration in 
ihe form of tbe teeth, nor is the enamei uniformly defectivo and 
aofc. It ia wanting in irregulär patches. There ia perhaps no man 
living who bas mure carefully atudied these queationa of diathesis, 
development, and heredity tban thia distinguished Englisbman, and 
the great value tbat be haa been Icd to attribtite to tbe teetb aa 
markaand signsof constitutionaWigor, orits oppoatte, and of normal, 
abnormal, or retarded development, is, to my mind at least, a marked 
tribute to tbe great importance of tbe liue of inquiry upon wbich 
we are now engaged, and whicb, as I aaid before, hos not aa yet been 
eufficiently foliowed up. 
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Of eourse, all diviflions of iiuman lifo into periods of yoara are 
merely arbitrary. A man'i« eartbly exiatence b not like a ball- 
player running hia baaos. TiVe do not reach one period of life, then 
stop ruDiiing and ivait for another chance. We adrance pretty 
steadily from the cradle to the grave, developing up to our prirae, 
and tbon gradually detei-iorating until our enfeebied bodiea will no 
longer Buataiü lifo. Of course Bome advance by more rapid Btrides 
than othera, juBt as one man may run faBter than anotber. Some 
children at fivo are as well developed as othera at soven, and I be- 
liove tbat i t ia by tbe eruption of the first permanent molars that we 
are to judgo of tbe completion of what we may call the first great 
phystological period of life. If all goos normally and well, '' the aix- 
year-old molara" should appearat six years, should pierce ihe guma 
without too great conatitutional distarbance, should Dot be soft and 
carioiie, but firra and well formed, and tbe child should almost be 
unaware of tbeir arrival. If all ifai» bappens, wo may assure the 
parents that the child promiaes to grow up healihy, and may be now 
Bent to scbool. Dr. Anstie, Dr. Day, and others have pointed out 
the evils of aending children to scbool too early, and putting upon 
the Bystem, already taxed nearly to ita utmost, the additional atrain 
of study, eonflnement, and tbe badairof the school-room, Noyoung 
child should be urged or driven to study, and preeocions children 
under nine or ton yeara of age ßhould be held back ratber than 
puahed for ward. 

If, however, the teeth are not normaily erupted as to time, and 
are soft and periahable; if their oruption be attended with convul- 
sions or Other constitutional diaturbancc, tbe sign ia as piain as a 
pike-stafT that tbe cbild ahould be immediately put under a doctor's 
caro. It 18 absurd and even crirainal to attribute to the visitations 
of Providence what WQ have brought upon ourselves by our igno- 
ranee and folly. I ventured to aasert abovo that the proper eai'e of 
children during the first seven yeara of life has more to do with 
their aubsequent health and development than any othor factor, 
haredity alone excepted, and thia, I believe, can be proved. It baa 
not been proved npon a largo acale, becauae it ia not as yet poaaible 
to bring up large numbers of children phyaiologically. When, if 
ever, the flattering dreama of Mr. Edward Bellamy are realized, and 
individuai life is merged in that of the Community, perhaps children 
can be properly brought up. At that time the doctors will perforce 
become communiatfi, — becauae there will be ao little for thom to do, 
Nature has given us in children's teeth a sign which we eannot afford 
to neglect. 
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I thiok it can bo easily shown tbat raany of the morbid condi- 
tiODB and diaeasea of adoleecence are due to the second dentilion. 
In addition lo the diatinguiahed American physicians whoae names 
I bave jnat mentiooed, I can give a nuraberof othera who attribute 
BoriouB and even fatal maladies to the aecond dentition. J. RuBaell 
Keynolde aaya that there ia no doubt that epilepsy maybe caused 
by the second dentition. Erb and Heine menlion teething as a 
cause of polioniyelitia anterior and epinal meningitia, and many other 
writers speak in a aimilar strain. Dr. Louis Starr haa recently pub- 
liahed a paper in the Therapeutic Gazette on the diseases of the aecond 
dentition and their treatmont. Several writers, among othera, 
Dr. Mulveany, of Broolilyn, havo called attention to the aasociation of 
hip-joint diaease and the eruption of the first permanent molar teetb, 
the majority of caaea of thia conaplaint ahowing tbomsülves be- 
tween ihe fifih and eeventh year, Dr. Mulveany asaerted that he 
had novor seen a case that did not begin during the period men- 
tioned. He also gives aome interoatin^ caaea of paeudo bip-diaeaae 
in amall children, all of them evidently too young to aimulate the 
complaint. In one of theae, ao good a eurgeon as Dr. Sayre ia aaid 
to bave been ao coinpetely deceived by the Symptoms and hiatory of 
the case aa to have advised an exsection of the head of the femur, 
and actuaüy to have cut down with tho intention of removing 
this part of the hone, only to find that the Joint waa in a hcalthy 
Htate. 

The caaea all recovered readily after tho complete eruption of 
the teeth. Dr. Starr aaya that the anterior molars generally give 
riae to more marked disturbance than do any of the teeth that 
replace the temporary set. 

What Bustaee Smith calls " mueous diaeasea" are more generally 
due to the aecond dentition than to any other cause or causes. I 
qaote Profeaaor Starr in the following description : " In thia condi- 
tion Ihere ia a nervoua flux from the whole internal aurface of the 
alimentary canal, which mechanically interferea with the digeation 
aod abaorplion of food and greatly impedes nutrition, It may be 
m«t with at any time during the eruption of the permanent teetb, 
The affected child ia emaciated and weak. Hia face is pale, though 
Bubject to marked changea in color. At timea a circumacribed 
crimaon fluah appeara on one or both cheeka. Again there ia BD 
mucb pallor, particularly about the lips, tbat fainting Beema immi- 
nent. The eyea are aurrounded by bluiah circles that deepen when 
the face pales; the conjunctivie are muddy and there is occaaiooal 
squinting. The akin ia snilow, dry, and rough, and the hair luatro- 
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lesB ftnd faded. Tbere ia dücided pallor of ihe oral mucous metn- 
brane. The longue ia flabby, indented by the teelh, and glazed, 
and tho breath ia heavy and fetid. Tbe appetite in the boginniDg 
faila, then bccomcB cäpricious, and finally is almost ineatiable. Eat- 
ing is foüowed by a Sensation of drowsiness and by eructations of 
flatus and acid liquid. Tympanitic distention of the belly and 
pain are alwaya present. 

" Pain may be general whoD it amounts to a little more tban a 
Sensation of aoreness, or, more frequently, it ia limited to tbe left 
hypochondrium, and then is stitch-like in character. Bither variety 
may be constant, or preeent only after meals; in the former caae 
thero ia temporary increaae of discomfort after oatiDg. Paroxyams 
of severe pain aboiit the umbilicua, with great pallor of the face, 
are aometimes observed. Constipation of the boweU ia usual, and 
the evacualiona wbich talce place at intervals of two or three daye 
aro Bcanty and compoaed of small, hard, dark-oolored lumps with a 
quantity of mucua. By day the patient suffers fi-om beadache, is 
languid and ill-tompered. Ät night be is rostlesa, grinds bis teetb, 
Starts from sieep i» terror oaused by frigbtful dreama, screams or 
laughs incoherently, and for a time seenia unconscioua of bis 
aurroundinga. Somnambulism and nocturnal incontinence of uriae 
are quite common. 

" Tbere ia no alteration of the temperature, the pulae ia feeble, 
and thore ia frequently a alight dry, hacking cough, unquestionably 
due to reflex irritation of tho larynx. Tho urine ia diminishad 
dariog tbe continuance of severe pain, but ia voided in large quan- 
titiee at the termination of the paroxysms. 

" At intervals of two or throe weeka violent vomiting and purg- 
ing occur. During thoao attacka, wbich last from one to three daya, 
a large quantity of mucua ia espelled. There ia slight fever, and 
the tongue becoraea leaa flabby, more pointed, and coverod with a 
thick, white, feathery für, except along the aidea, wbere several 
eraooth, red, gluzod patchea of variable aize and ahape with irregular 
indented margina appear. Tbe cloaring-out proceaa ia foUowed by 
temporary improvement, bnt tbe aymptoma alowly raturn and 
grow worse to culmlnate in anotber aitack, The course of mucous 
diseasea ia very proiracted, extending over months, and, wbile tbere 
ia no regulär progresaion, tbe aymptoma tend to grow more and more 
serioua a 8 time lapaes. 

" Hacking cough, emaciation, and debility may suggest tubercu- 
loaia. A diagnoaia, bowever, can be readily made by noting the 
State of the tongue, the mucoua stoola, the color and condition of 



The Pkysiohgy and Pathology of Ihe Seconii Dentition. 7 

the ekin, the absence of pyrexia, except in tbe attacks of voraiting 
aDd purgtng, the periodicity of tfaese attacks, the diumal drowai- 
ness and nocturnal terrore, and tbe irregularity of the courae. At 
the same time, tbe outset of the aj-mptoma after the commenceinent 
of socond dentiiion ia a poitit of importance. 

" Mucous diseaae is not dangeroua in itself, thougb by reducing 
the Btrength it predisposes to otber and mucb moi-e fatal diaeases." 

In anotber place Professor Starr says, " Diarrhcea is a very con- 
Btant attendant upon second dentiiion. It is most apt to ariae in the 
changeable weatber of spring and autumn, and again tbe general 
depreaeion produced by the coming of the aeeond teeth would 
naturally favor tbo development of any constitutional tendency ; 
and, having traced the connection in aeveral instancea, I have no 
doubt that not a few caaea of tubercular ulceration of the bowela 
owe Bomething to tbis ' etioiogical factor.' " 

I have quoted at auch length becauae the above is a good, eyen 
a grapbic, doacription hy an eminent clinician and writer of a com- 
mon oomplaint of cbildbood whicb is generaüy referred to almost 
any cause but teething, as, e.g., worms, the approach of puberty, 
malaria, etc. Dr. Jackaon wroto that, aince having aatiafied him- 
self of the etioiogical importance of tbe pvocesa of the eecond dcn- 
tition, he had almost given up tbe use of worm-aeed and other 
reputed vermifuges, becauae in hia opinion most of the troubles im- 
puted to Worms were really due to something eise. 

A caae ia given of a boy of about twelve years of age wbo 
developed a eborea which laated for aeveral montha and increased 
in aeverity ; finally tha lad feil into an epileptic fit. An examination 
of bia mouth showed the gnms over the second molara to he swollen 
Röd tendor, and a free laneing of these flnally reheved all of bis 
Symptoms. Fleisa gives a caae of a amall lad aged about five, wbo 
was preparing to cut hia flrst molars ; hia anterior milk molara were 
lying half decayed in the gums, and near them were tbe edges 
of the permanent molars in a row. After a night of great fevor- 
ishneaa, restlessnesa, and grinding of the teeth, tbe child aroae in 
tho morning with the left arm corapletely paralyzed. It was 
determined to extract all the carioua teeth, in tbe hope of relieving 
the paralyaia. However, tho child was killed on the same day by 
an accidental fall upon bia bead. A post-mortem examination waa 
held and ahowed, apart from tbe fracture of the akull, great con- 
geations extending from the roota of the brachial nervea on tbe 
left aide to the Shoulder, neck, and face. " Thero appoarcd to he 
no doubt that dentition had produced thia State of tbe veina." We 
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ahould noto in paBsing a curious symptom and its consequencee. 
Irritation of iLe gustatoiy branch of the fifth nerve perverta or 
destroya the Benae of taste. This nerve, being the one principally 
involved in the proceesof dontilion, is already in a State of irritation, 
The I08H of laste takes away or tranaformB the appetite. The 
want of food or improper food may in ite turn bring on chlorosia or 
_ hyateria, and indeed any of the complaints due to improper nour- 
iahment of the nervös, a condition in young women usually aacribed 
to anything exoept the teeth. 

Coneerning the norvous disorders of the second dentition, at 
the pisk of wearying you I will quoto again from Professor Starr's 
paper. He eayB nervous disorders, both sensory and motor, are 
enoountered. " Headache is common ; the pain ia usually temporal 
and unilateral. It may be eeattered, however, in the occipital 
region or in different parts of the face, and sometimes ahifla sud- 
denly from the temporal to the occipital region. It is lancinating, 
moro or lesB constant, with no distinct intermißsion, and during its 
continuanee there are restlessness, anorexia, a frequent hai-d pulae, 
sveating, dilatation of the pupil an the affected aide, and perhape 
dimnens of vision, diplopia, and colored or uncolored apectra. One 
or inore painful pointa can often be delected, and generally there is 
a hard, tender, moderately enlarged lymphatic gland in the sub- 
maxillary or cervieal region, 

"These attacks are dne to disordered vaso-motor Innervation, 
depending upon irritation of the sympathetic nervea and producing 
irregulär contractions or spasms of the veesels (the temporal or 
ocoipital artery, as the case may be). The real source of irritation 
ia to be found in tho moutb. The mode of action may bo twofold, 
First, from a awollen gum or carioua tooth. The lympbatiovesaela 
readily convey irritating matter to a neighboring lymph-gland, and 
the irritation here excited acts in its turn as a disturber of the 
aympathetic nerves, wbich furniah the vaso-motor supply to the 
carotid artery and its branehes. Tbie theory of the produclion of 
migraine has tbe vaUie of the ßupport of Lauder Brunton. The 
otber mcthod of production, and this I eimply Buhmit for considera- 
tion, ia one of direct nervous connection, tho Bub-maxillary ganglion 
acttng in the eaae of the Iower teeth and the spheno-palatine in 
the Upper aa the medium of tranafer of imtation to the vaao-motor 
nervea. The motor diaturbancee, while not so common as the sen- 
aory, are more varied. Beflex apasm and paralysis of the eyelid 
bave been noted. More extended paralysis alao occurs. Dr. Brun- 
ton saya, 'Sometimes, however, paralysis oocura of a mueh more 
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©xtensive charaeter, in consequence of dental imtatioD, eapeeiaily 
in children. Teething is reeognized by Eomborg and Henoch ae a 
frequent cause of paralyais, appearing in cbildren without any ap- 
parent cause. According to Fieias, paralysis of thia aort occure 
raore commonlj during tbe period of tho aocond dontition, whereaa 
convulaiona generally occur dui-ing tho firat. Sometimea recovery 
is rapid, but at other times the limb atrophiea and tbe paralysis 
may bocome asaociated witb Symptoms indicating moro extenaivo 
distut'bance of tbe spinal cord and braia, auch aa difficulty of breatb- 
ing, asthma, palpitation, diatortion of tbe face and squint, ending in 
coma and doath.' " 

Beaides ihe intestinal catarrh, already noted in growing girls, 
catari'bs of tbe vaginal mucous membrano have occurred, and have 
le<! lo aorioua obargea againat tho purity of ihe patient and to much 
family unbappiness. Dr. Mulveany, already quoted, haa given an 
instance in a. glrl of ten yeara, wbicb diaappeared upon lancing the 
gums and inatituting tho aimplest detergent treatment. 

The aame anthor givea a atriking instance of onlarged cervical 
glaods due to cutting the second molar teetb and tbe caae with 
whicb tbü true cauae of auch affuctiona naay be overlooked, A lad 
of fifteen, apparently in good pbyaical bealth, waa brought to a dia- 
penaary witb the cervical lyrapbatic glands in the left aide of tbe 
neck enormoualy awollen. Tbe aurgeon who brought bim deaired 
the opinion of bis colleaguea aa to the adviaability of disaecting out 
the glauds. Aller considerable di»cussion, tbe patient haviug been 
examinod by the othcr aurgeona preaent, Dr. Mulveany inapected 
the moutb earefully and found tliat the upper and Iower second 
molara on the affected aide bad not yet protruded and wera irri- 
tating the guma. Tbe boy tbereupon voluntoercd the Information 
tbat about a year previoualy tbe glands on the otber aide of bis 
neck had heen similarly affected, and tbat he bad consnUed aome 
medical man who had cured (sie) him. 

It ia bnrdly neceaaary Lo add tbat tbe lad oacaped a difficnlt and 
danger o na Operation. 

Many yonng girls show decided hysterical symptoma previous to 
the eruption of the aeeond molara whicb are genorally ftttributed to 
the approach of puberty. To the lay raind, at leaat, the approaeh of 
womanhood covera a mullitndc of paLhological aina, and tbe allega- 
tion of thia aa cauao of any eyniptom or aet of Symptoms is generally 
quite aatisfactory, Braxton Micks has pointed out that puborty ia 
dne to a slow developmcnt rather tban a audden change. The female 
genitolia begin tbeir growtb in utero, and it ia rather tbat tbeir com- 
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plete dovelopment is aonounced bj the nmplitudo and 
tha figuro tiiiin that tho essential Organa of womanbood apriug 
into compieto and porfecfc existonce just at the time when the form 
ia beautiSed and the inesatrual function eatabltshod. In other 
words, aiTival at piiberty is only tbe completion of a atage of human 
developmont, just aa ihe e*u])tion of teetb ia, and generali^ takes 
place abortly after tbe oomploto oruption of tha second permanent 
molara, Indoed, it may be retarded or renderod painful and difficult 
by interference with dentition, 

It ia cortain that cnaos of faysteria, chorea, and even epilepsy, 
are cured by lancing onlavged and tumefiod guma ovor advancing 
permanent teetb, and the assnmption that the difBcnlt or retarded 
monatruation ia duo to the disordered State of the syatem caused by 
dentition ia more in accordanco with uclcDOwledgod pathologieal 
facta than that tbe disordered State of tho ayatem ia cauaed by the 
delayed menatniation. 

Dr. Garretaon romarltB, in bis 0ml Surgory, that whilo dentition 
is a pbysiological proceaa, atill it is lilto that of utero-goatalion, ono 
of eontinuoua Irritation. White I readily admit that the diaordera 
and diaturbancoB of tootbing aro not sololy dtie to the formation 
and eruption of the teoth, and I boliovo thoni to bo ßhicfly dne to 
the perfocting of important pbyaiological changea in the brain, 
Btomach, glandulär and oaaoouB tiaauoa, going on simultanconaly 
with tbe eruption of the toeth, I aaaort, without fear of contradic- 
tion, that the normal and peacoful eruption of hoaltby teetb is our 
bogt viaihlo critcrion of the progroas of thoae procosaoa and of tho 
healthfulncaa of the ayatom, and, on tha other band, delayod and 
irregulär oruptions of the teeth aa surely evince somo constitutional 
vice or evil bygicnic condition. 

Dr. Mulveany, from whom I have already largoly quotod, citea a 
eaao of a young woman fillGcn years of ago, who had suffered for 
ycara with a catarrhal Ophthalmia whicb finally readily yieldod to 
treatment after twcnty-oight permanent tooth had boon cut, to be 
followed in a fortnight by a eopjous, offonaive purulont diacharge 
from tho vagina, accompanied by excoriationa from tbe mona veneria 
to the anus, whioh natuvatly led to auapiciona of unchastity. How- 
evor, tbe simpleat treatment curcd tho condition in a fow days and 
tho girl menstruated for the firat time. Here was a caao of catar- 
rhal diatbesia witb local manifostations in the conjnnctivse Icept up 
by tbe irritation of dentition, wbich peraiatod in apito of treatment 
until after the eruption of tbe aocond molara. Tbo dyacraaia then 
ahowed itaelf in anolher region, provoked bythe unuaual activity 
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of the uterua (about, ono migbt aay, to enter iipon ita life business) ; 
afler tbe funclion of thiä latlcr orgnn bad been estnbliBhed the 
vaginal catarrh disappeared. 

It ie doiibtless true that many morbid Symptoms really due to 
dentition are fakely aacribod to tbo approaeh of puborty in both 
Bexes. It ia not aascrted that the former is atl-important, or even 
more ao tban tho iatter. It ia only claimed that as a factor in tbe 
production of the diaeaaes of cbildbood and adoleacence dentition 
baa not receivod due recognition. 

Any untised funetion ie grudually lost. We use all our muscles 
too little; our cheats ai-e narrow and our lung espanaion small be- 
cause we do not exerciao our arms and our liings enough. Our 
teetb aro poor and our jaws narrow becauaa we do not ehew 
enough. Ambrose Pare spolie of a " ruaty filtb wbith attacked and 
deatroyed the teetb and was chiefly due to tho omitlinga of their 
proper duty, — that is, chewing." 

I aaaerted in the early part of thia paper that proper care and 
food in the first seven yeara of life would in my opinion have more 
inüuenco upon subaequent development than any other factors 
wbateTer, hercdity alono oxcepted. Perbapa tlie Statement was 
somewbat extravagant. Let ua considcv it. Üf courae, by proper 
care, I meant proper medical supervision of tbe child and a thorough 
knowledge of the ebild's familj' histoiy, ao that tbe bcat raeasures 
might be taken to ward off the bereditary ovila, whieb, like the 
ovil spirita of which we read, are in constant attendanee upon 
the belplesfl children, waiting to pounce upon them juat as soon as 
Bome weaknesB or iiijury shall givethe opportuuity. S3T)hi]i8 and 
tüberculoais leave their impreas upon tho children unto the third 
and fourth generation, but thoae tondenciea ean be succesafully eom- 
baled, even in tbo firal, and it is our duty to atudy conatantly all 
the oonditions and all the signa of dysCrasia», of development, and 
of diatbosia, that we may know what we have to combat and may 
have ourweapons ready and burniahed. The demons of diseaao 
and ill hoaltb have faatened thomaelvoa pratty strongly upon un- 
fortunate humanity, and tbe best-directcd cfforts aro feeble enough 
against them. But that does not oxcubo ua from the cternal vigi- 
lance which is the prieo of noarly everything wortb baving in tbis 
life. I think that it ia Professor Peirco who bas pointed out that 
tbe teetb eau he allered and developed by proper exercise, caro, and 
food. He allude» to the fact that tbe larvte of tho honoy-bee are 
developed into a quoon bce or into working bees aocording to the 
nature of tbe food they recoive. Ab to praotieal auggeationa, I 
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have purposely avoided discuBBions of the traatmont of particul&r 
diseases aa I bave gone along, foaring to mako roy papor too long, 
and because the treatment of Bpeuial conditiona is unimportanl com- 
parod to the hygiane of cliild-Iife. Give a young ehild twelve houra 
sleep, plonty of auulight, good air, and proper food containing 
plenty of phosphatoa, and he will develop that reserve of nerve- 
forco whicb \a needed to carry him through the emcrgencies of 
duvelopmont. 

Of the third period of our division a vory great deal can be 
Buid. The hardships and viciä^itudea experienced in gotting the 
wisdom teeth and the general worthleBBnoaa of the product have 
eugaged abier pene tban mine, and I lade it for granted that you 
are all more familiär with this part of our subjeet than with what 
has gone before, inasmuch an people suffering with their wiadom 
teetli are more apt to conault the dentist than the children and 
youlL of whoni wo bave juat Hpoken ; and alao because of the luore 
obvious and immodiate coonoction of varioue troubles and the erup- 
tion or ooneruption of the wisdoin teeth. However, tbere are cer- 
tain phyaiological facta connoetod with thia process whieh are iiot bo 
generally known and whioh inay profitably take up our tiina for 
a few moments longcr. 

There are many caaoa of eczema and othor akin-disease, for ex- 
amplo, whicb attack the young and which are ofteu incurable unlil 
af^er the eruption of tbo thIrd molara. You are all familiär with 
the aono of young people, which, commonly apeaking, geta better 
and worae again during a period of yeara, but ia flnally cured 
aftcr tbe completlon of the aecond dontition. The oonnection of 
oczema with the eruption of the teeth ia, like toolb-rash in the first 
dentition, more obvioua, and it ia probably more tractable to treat- 
ment when the Irritation of teething ia ovor than tbo acne. 

Tbe norvoua diaeanoe connected with the cutting of tbo wiadom 
teeth are even more pronounced tban tboae that come earlier in life, 
and the reflex neuroaea are at thia timo more murked. You are all 
probably familiär with some of the numerous recorded caaea of com- 
piete blindneaa of one or both eyea, of deafneas, of spaams, migraine, 
Chorea, epilepay, and insanity due to impacted wiadom teeth. Some 
of the fiinctional diaordera connected with Ibe wiadom teeth are per- 
hapa not eo familiär. Dr. Anatie mentiona a case of severe uterina 
neuralgia clearly found to be due to a carioua tootb, which waa not 
at all senaitive. Ä caae of alarming uterine colic in ohild-bed was, 
after inetfectual treatment, found to be due to an unerupted wiadom 
tootb, and waa cured by the free use of tbe lancet over thia tooth. 
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A curioaa case of vesical irritability ie recorded in which the 
patient experienced pain in the teeth upon aflBuming the erect pos- 
ture, especially wben the feet touobed tbe äoor on arising in tbe 
momiog. 

Dr. GarretBon gives a case of severe pain jn a lower bicuspid 
tooth which was not reüeved by oxtraction of the tooth, but was 
finally cured by curing an eroeion on the inner eurface of the fundus 
of the Uterus, Hundreda of sirailar instanees of reflex Symptoms 
have been recorded. Dr. Mulveany eaye tbat he was frequently 
conBulted by anxioiis young husbande beeauae their youthful part- 
nera did not conceive. He always assured them tbat when their 
wives got tbrough their teetbing tbey would have obildren, but 
tbat tbey were not likoly to beeome motbers until quite over tbe 
inärmities of childhood. 

I think that enough bas been aaid to show tbat tbe eruption of 
the permanent teeth is by no meana an unimportant proeess so far 
S8 it affecta tbe health. Dr. Kingsley saya tbat a perfeet dental 
development is tbe result of well-balancod physioal and i 
ayatema, withoul bereditary taint. " Abnormalitiea of d 
are due to disturbance of the trigeminal nerve during the period of 
the formation of the crowns of tbe permanent teeth, Seither 
lunacy nor insanity can bavo any direct bearing upon the develop- 
ment of tbe teeth, but would he mo(f potent for evil if transmitted." 
Tbe doctor continuea : 

" I do not hesitate to place it upon rccord that the next genera- 
tion will see more of abnormality in dental development and an in- 
crease of nervous and cerebral diseases, and tbat the two are corre- 
lated and spring from tbe same cause, are not, strictiy speaking, 
symptomatic of each otber, but are aasociated and frequently hnve a 
common origin." 

Aa dental irregularity is often accompanied by intellectual pre- 
cocity, it may be aaid to be a sign of nervoua excess in such persons. 

Aa wo glance backward over our subject we obaervo that tbe 
teeth of the permanent set whicb give the moat trouble aa they 
come tbrough are thoae which do not replace milk teeth, i.e., the 
permanent molar teetb. Their eruption may then be said to reaera- 
bJe the eruption of the milk teeth, and so itdoes. Convulsions, diar- 
rhoBas, catarrhal diseases, etc., are more apt to show tbemaelvea with 
tbeae than with any otber of tho permanent teeth. Of tbeae teetb, 
also, it may be fairly said that they roaomble milk teeth in being of 
softer consisteney and more auaceptiblo to cariea than the reat of 
the permanent set. This ie surelj true of the first and tbird molare. 
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Uiiuy theorioB have been advaaccd to account for the perishable 
chunicter of the firet and third permanent molara. Perhaps the 
firat are poor because they are enipted bo earlj, Bome claimiiig that 
they ehould not atrictly be callod permanent teeth, that they 
are a »ort of link be.twoen the two Beta, and ihat they should be ex- 
tracted in time to inake room for the third molars, which, it ia 
olaimed, woutd be good teeth tf they kad a cbance to come tbrougb 
the gums promptly and easily, and could be liept clear and free 
from crowding. 

Thia 19 a pretty theory, but acarcely a tenable ooe. Our jaws are 
amall, our teeth poor and crowded, chiefly becauae we eat too bigbly- 
prepared foods, and do not exerciao ouraelTes enough in cbewing. 

Our growtb should be ever peacefnl and regulär. Thia constant 
talk about over-atrain, neuraatbonia, etc., only tneans that some one 
basainned, eitherthisman or his parenta, and I judgeit to be generally 
thelattor, that he(orahe)iBbornwith"nerTea." If we lay the foun- 
dation 'well for our children and teach them to avoid our mistakea 
in matters of hygiene, we ehall confer upon them benefita that wealth 
or learning eantiot give. What I am conatantly protesting against 
ia the one-sided view of oducation that Araericans entertain. We 
must educate — i,f,, draw out — the body and the mind ; we muat de- 
velop tho ehest, the arma, tha baeks, tbe jaws and teeth of our 
children, if we wish book-learning to ha of any value to them or 
wish them to get any permanent good out of life or be of use in 
tbeir day and genoratiou. 

Physical lawa are God'a lawa, and if they are dieregarded the 
puniahment ia awift and aure. 

However, I am not one wbo takes a gioomy view of the pbyai- 
cal future of the American people, I underatood Professor Truman 
to eay in your meeting last year that the teeth of our peopla are 
conatantly growing better. I believe thia to be true, and I be- 
lieve tbat to our excellont and consoientioua dentista much of the 
credit for thia improvement is due. 

When the lawa of heallh are better underatood, whon tha aigne 
of a feeble eouBtitution are mora quickly read, when our people 
laarn that building up and doveloping a normal body ia re; 
simple thing, the Araericans will become the fineat race oo thi 
of the eartb. 

DISCCrSBION ON DR. E, 0. NEWTON'S PAPER. 

Dr. B, F. Luekey. — Mr. President and Gentlemen, — Whon I read 
on the Programme that I was to open the discussion on thia paper 
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I was astooiahed, not having been forewanied and not having bad 
an opportunity to read ihe paper Bince. 

I do not think it would bave made any difference if I had had 
opportunity to do ao, for I do not eee, iipon liatening to it, that there 
19 anytbing in it that 13 open to discussion to any extent. As a 
dental paper from a raedical Houree it is one worthy of cominenda- 
tion. Aa a general thing, such papare Coming from modical sourees 
ara very apt to be loaded and eurcharged witb ideaa tbat ara falla- 
cious. As a rule, medical men give so little attention and thought 
to dental subjects that wbon they do consider tbem they do ao a 
good deal in the manner of the laity. The doctor has dealt to-day 
witb tbe subject of "The Pbysiology and Hygiene of the Second 
Deotition," and it ia a corapilation of well-known facts that bave 
been gathered apparently from reWable eources. But, so far aa I 
remeraber, none of bis remarks bring out anytbing eotirely new, 
and be reduces tbe work of a dentist down to tho use of a lanoet, 
Almoat all of tho troubles he mentioned occnr tbrough retarded 
dontition, or Irritation from retarded dentition. I think, perbapa, I 
can do nothing more interesting than to cite a ease whiob has just 
recently passed tbrough my bands to illuatrate that if physicians 
were a little more conscientious in Consulting with tbeir brother- 
bood, the dental profeasion, they would not only confer a boon 
upon their patients, but alao relieve tbemaelvea of a good deal of 
the odium whicb attacbes to tbe miatakes which all profossional 
men are liable to make. 

A patient, probably thirty years of age, preeented a very badly- 
flwollen jaw. The swelling was of auch a nature tbat the patient 
was unable to open hia jaws safBciently to permit of a proper ex- 
amination of Ihe wbole of the mouth. He had been uiider the 
treatment of a pbysician for nearly tbree weoks, and was nearly 
exhausted from pain, auflfering, etc. Hia pbyaician to!d him tbere 
was dead bona hack of it, tbat there was necroaia, and he would 
bave to operate to relieve him. He came to aee me about it. I 
could not with the little Chance I bad for exploration determine 
satisfactorily to my own raind what the troubia was, but I came 
almost positively to tba coneluaion tbat it was due to a wisdom 
tootb Coming througb in such a direction that it waa not possihle 
for it to get into position : it waa tilted over in the ramus of the 
jaw and came directly againat tbe distal surfaco of tbe second 
molar tootb, I informed tba gentieman tbat, aa far aa I could judge, 
tbat was bis troubia, that if he would open tbia abseess and allow 
it to diacharge, and come and aee me as aoon as he could open bis 
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moutb properly, I might be able to help him. The absceBs was 
opened and discharged freely, tut the hard awelling did not subeide, 
and the man was not able lo open hia mouth for two or tbree daya. 
He suffered a great deal, and I advi^ed bim again aad urged bim 
not to poultico from tho oulside, bis physician constantly recom- 
mendiDg tbat process. I explained to bim it wouid not reUeve bim, 
but tbe probability was be would bave a acar on tbe outaide of bis 
face as long ae be lived. I intbrmed him at'ter the second viait tbat 
I was eure tbere wasno necrosia, and cur only hopo was to extract 
the Becond molar, whicb was perfectly aound, and allow tho wisdom 
tooth to conie in in tbat way. He did not feel willing to agroe to 
tbat, and of courae we could not perform any Operation until hia 
jawa could be opened. He came to me the eecond time some weeka 
after and I gave bim tbe aame advice, but he did not feel inclined 
to accept it ; be aaid be would come wben he could open bis moutb ; 
in tbe mean time be went back to bia physician and made an ap- 
pointment; tboy antesthetized him, opened hia face, went for tbe dead 
boiie,anddid not find it. The man reeovered after awhilesuEBciently 
to open bis moutb and came to see me again; by tbat time the 
wiadom tootb had begun to show itaolf slighlly, and I was satisfied 
tborougblj then of tbe diagnosis, and again advised him to eubmit 
to the Operation ; he did so and reeovered entirely; but he has two 
horriHe acara on the outHide of bis face which he will carry to hji' 
grave, There was a ease of auffering for Bome two montba or raore, 
which could have boon curcd at tho Start, in all probability, had 
there been a. conaultation between tho physician and tho dentist. 

Ab to the hygienic portion of the paper, I do not seo tbat I can 
add anything to what tbe doctor haa aaid as to tbe care and nutrition 
of tbe patient, excepting to advocate the constant and thorough 
use of tho teeth and thotr cleansing, The teeth, like all other 
Organa of tho body, roquire uae to gel tbem in their proper condi- 
tion. The aelectioa of soft food and tbe avoidanco of tho uae of the 
teetb creates a tendency, as aimilar causes do in all other organs, to 
degeneration, and altbougb abraaion may be eomewhat wearing on 
tbem, it still has a tendency to the bardening of the tceth. 

Professor 0. N. Feirce. — I speak becauee I wish to congratulate 
the New Jersey Society on having a physician read a paper beforo 
it, and I want to congratulate tbe autbor of the paper on the 
an'angeraent of bis aubject and bis treatment of it, because I beüeve 
it ia a very great step in advance of a large class of medical prac- 
titionors, Tbe reading of tbe paper has given me a good deat of 
pleasuro, and altbougb perhapa ho has not iilustrated anything but 
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wbat many of our leading deniists bave been familiär with for 
yeara, yet it ahowa that the medical profeBsion are recognizing the 
infltience of the teeth in certain direetionB. It also adds greatly to 
the Status of the dental profesaion in the eyes of the medical pro- 
feasion when it ia recognized that the teeth themselves are capable 
of prodiicing auch ayatemic dieturbances. I could malte eo criti- 
ciam at all of the paper esceptiDg aa to a remark that the character 
of the Grst molars and the inöuence of dentition was quite as great 
in the development of a child through youth and to raaiihood or 
womanhood as hereditary influenees are. Wbile I recognize the 
iüfluence of dentition very fuJiy, yet I want to aay that hereditary 
conditionB aro in advanee of tho resulta aceomplished by individuala. 
There may be temporary influenees during the period of dentition 
that will effect the development of the teeth in an infant, and will 
neeeasarily cause great disturbances in the eruption of the perma- 
nent teeth. As tbe doctor ia well aware, when a child ia born it has 
the twenty deciduouB teeth largely calcified; thoao teeth are influ- 
enoed by the action of the health of tbe mother during the period 
of geatation. During the first yearof life we bave tbe inciaora and 
first molars undergoing calcification. The first molara at birth 
often have the point of the cuapa already eorapleted. The health 
of the mother muat necesBaiily produce iraperfeet development in 
those öret molara if it ts bad, and nnlcaa that child has peculiar in- 
fluenees about it dui-ing the firat two years of its life all the per- 
manent teeth will be imperfectly calcified and oftentimes produce 
great disturbance in their eruption in consequence of the imperfeet 
nourishment of the infant. 

Otherwise, I have to aay amen to everj- word of the paper, with 
just that little criticism. 

Dr. J. Ä, Osviun. — I have notbing to add excepting words of 
eommendation for the paper, and as I am delighted with it I can 
oniy re^echo tbe sentiment of Dr. Peirce, — that dentists and phy- 
sicians are becoming brothera in a common cause, and the time is 
Coming, 1 bope, when they will stand Shoulder to Shoulder in their 
efforta to relieve the außerings of their patienta. It should be so. 

The doctor'a paper points out in a broad way the influenees that 
come from first and second dentition, From a physieian's Bland- 
point be deals with the body as an entirety, but he also feels that 
he should bave the benefit of eonaultation with bis brethren who * 
make a study of thia particular portion of the body. I say it ia a 
bappy omen of tbe tima when we shall stand Shoulder to Shoulder 
in our efforta to alleviate pain. 
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Professor Charles Mayr. — Professor Peirce'a rcmarke have sug- 
gest«d to me a niost inleresliiig aubjeot, namely, the question of 
Low ihe varioue cella in tlie cLüd during ibe period of gestation 
aro counected with the con-eejiondiug cellä in the motber, Tou 
know there ara two theoricg, one is tbat from every tooth in ibe 
molher'B raoutb tbero goes a nerre-filametii to tbe growing tooth 
of tbe child, and I think the obsurvation is not uDcommon tbat 
women about that time feel variouB organs getting out of order ; 
first tbe eloniach is wrong, and this ia wrong and tbe otber is 
wrong, and tben tbe teeth aro wrong. I think tbat is the first 
shock of tho connection, and afterwards it is normal. We can 
remember our experiences whon we were first thrown in tbe waler 
to learn to awim ; we remember it all our life long, bnt afterwards 
we tumble in a dozen times asd forgct all about our senaationa, so 
tbat I think the moment & woman in tbat condition feels ber teeth 
acblng the connection is made and tbe teetb begin to caicify, and 
the child too has to got ita atarting-point from tbe lime salls of its 
motber'a teeth, 

I believe myself too mucb in the individuaüty of atoms ; in my 
opinion tbero are no two atoms exactlj alike, every atom faaa ita 
individuality. 

Tbe otber theory is tbat no auch connection oxiata, but an im- 
pulaeof wavemotionproceeda from the teetb of tbe motber to ward 8 
tbe child. Which of tbe two theoriea ia eorrect is hard to toll. 

Dt. Sanger. — Suppose tbe mother's teeth are false, wbat then ? 

Professor Mayr. — Well, of cooraa tho nervös of the teotb are 
Btill there, the teetb and tbe cndings and all that; tbe nerve-end- 
inga which formed the teeth before are still there unlees the whole 
tooth and nerve is destroyed. 

Dr. Walker. — Does Profeaaor Mayr think that tbe lima-salta 
are gradually abaorbed from tbe bony aystem of tho motbor and 
paaa tbrough the circulation to tbe cbild? 

Professor Mayr. — As 1 eaid, there are two theories, one being 
tbat only the wavo motion ia tranamitted, and the otber that ontire 
particles from the part are transmitted down to the corresponding 
part in tho child. 

Professor Peirce. — There are a great many mothera who bear 
children witbout nny detriment to the teotb. Tho mouth ia kopt 
in a perfeclly hoaltby condition all tbrough the period of geatation, 
and not only one, but aometimea ten or twelve children are borne, 
and the teeth are always in good condition. On tho other band, 
we find motbera who become exbauated and are not able to pro- 
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duce sufficieot nutritjon to build up the embryo, and so ihe deficiency 
ariaes through the ineffioieocy of the mother. 

I knowof an instanee where, in thecaseof an infant, the original 
teeth were enlirely deficient of eramel. The permanent teeth came 
throngh in no better condition, and the difficulty was tbat the 
mother had just that trouble during the period of geatation. Tha 
cbild never had good t«eth becauae, during the period of gestation, 
there iras no ability to build up those structurea. 

Dr. E. C. Newton. — Our indiscretioßB Bometimes serve us well. 
I think I read tbat line conceming heroditary wrong, but it drew 
forth a very interesting talk from Professor Peirce. I tbink it all 
goee to Bbow the main contention of tbe paper is right, — that an 
immense amount of good can be done if you treat tbose mattere 
intelligently and at the right time. Nine timea out of ten it eeema 
to me tbe Constitution is good eiiougb if the people having the care 
of childron kncw what was needed. Doctora have not given enough 
attention to the teeth ; tbey do not care enough abont it. Until 
■within a few years thoy were brought np to consider tbe body as a 
reeeptacle for drugs wbich should remedy existing evil. Tbe 
whole tendency of modern Ibought is to prevent tbe evil rather 
tban to go upoQ tho idea tbat for all troubles there ia a remody. 
As Professor Mayr has said, wben we are able to roatore deeay we 
ahall have discovered tbe elixir of life. Nene of ua believe we 
eball ever find the elixir of life, but a little elixir of common sense 
in tbe bringing up of ohildren would be a very good thing. 

Dr. J. A. Osmun. — That is the idea I tried to bring out yester- 
day. Tbe public ougbt to be better educated, and tbe province of 
dental and medical societies ia to diaaeminate more knowledge 
among tbe laity. 

Dr. Newton. — Tbat ia tbe view I have always taken, and for that 
reaeon I have alwaya heen williüg to do all I could in tbat direction. 
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The lirat aspiration and exploratory piineture of the pleural cavity 
was performed by Bowditch, the American physiologUt, and i'rom this 
bold Innovation tipon the former methoda io vogue may be traced our 
decided advances iu the treatment and proper underatanding clinically 
of the pathological conditions of the pleura. In hia address before the 
Tenth International Medical Congress, Sir Joseph Lister tn epeaking 
upon empyema said: "There are few nigre beautifal tbings in antiaeptic 
aurgery, as cootrasted with the resnlte of former practice, than to see 
the abundant purulent contenta of the pleural cavity give place at onee 
to a serous effuaion, rapidly diminishing from day to day." Surgery has 
therefore been in advanoe of pathology, aud it was reserved to a very 
recent period for aome enlightenmeut upon the nature of empyema and 
pleurisy to appear, and sujiplement the surgical advance iu this depart- 
ment of medieal learning. 

This advance has been made through the avenues of modern bacte- 
riological metliods. I am certain that with the ligbt thus thrown upon 
the nature of empyema in the adult, the diagnosie and understandiug 
of this diaease will have received inealculable aid, and tbe future treat- 
ment in both surgical and medicail direotions will he based upon raore 
certain data than hitherto. I think we have passed thatstagewhichjusti- 
fiee the geueral grouping of all suppurating pleural processes as empyema 
without modifying this term so as to point out at once the etiology. If 
the ahove is true of the adult, we would aaturally expect the same phase 
of this questioD when applied to children. Though we have many of us 
taken for granted that what was true of the adult niight be equally so 
of tbe Infant and child, it has heeu the object of the author of this paper 
to make such an imgutry in exact Channels, as had been done by others 
concemitig the aduU. The literature upon the etiology of empyema in 
the adult is not so very extensive, if we regard those works only which 
lue really systematic, and therefore of satiafactory merit. The first com- 
plete contribution, an attempt to formulate the d\ffftt«QX, -^».tveSKss, sA 



empyeiua from s. bacleriological standpoint, was that of A. Franke!.' 
Thia paper contains the result of a seriea of Btudies extending back as far 
B£ 1886. The author divides empyema into the foUowing groups; 

Those in which the eciology is Btül a matter of Hpeciilation. In theae 
we cannot poinl to anything positive, becauae both the clinical history 
aad bacterioscopic esaminatiou of the purulent exudate give no aupport 
to any definite theory. lu these cases the exudate upon esamiDatioD 
fajls to yield anything but a microörganiBm which ie found in processes of 
diveree uature in the body. From the chain-coccus, or Streptococcus pyo- 
genes, we could with much justice preauppose an antecedent pneumonia; 
we might follow thia chain-coccus in its migrationa through the lymph- 
Channels ot the pulmonary pleura; but, on the other band, there are 
autbora who, like Fraentzel, believe in the occurrence of a " pleuritis 
acutisaimo." Unfortunately, thia diaease described by Fraentzel ia of 
moat rare occurrence and doubtful etiology. Traumatiam or cold bave 
been invoked in these cases aa predispoaing causes which allow auch 
microörganiama as Streptococci to act upon the economy by reducing its 
reaistant vitality. We raust here presuppose the continued preeenee of 
microörganiama in the aubpleural tiaaue, even in subjecta who clinically 
eannot be said to be auflering from any active diseiiae. In the course 
of investigatiuns upon empyema, the question has ariaen whelher an 
effusion into the pleural cavity might from the very onset be purulent; 
those of esperience anawer in the afÜrmative. In childreu especially 
we are apt to thiok tbat an effusion is aerous, or rather non-purulent, 
if the exploratory needle givea what to tbe eye appears a elear, not 
turbid fluid. The iuquiries into the pathology of theae cases ahow 
that Ihose acute cases ahowing a serous exudate which subsequently 
becomea purulent are really at the time purulent (from the beginning, 
in the moBt modern acceptation). To return to oiir iirst premise, 
though Weicbselbaum has distinctly showu, in lobar and lobular 
pneumonia of the adult, that the atreptococcua pyogenea and also the 
ataphylococcus are present as ao-called mixed infections, yet when we 
oome to consider the esclusive preaence in the exudate of empyema of 
these microörganiama there is a gap to be esplained which, as far as we 
know, haa not yet been ciearly elucidated. 

In another group of caaes Fränkel found the exclusive presence of 
the pneumococcuB or diplococcua pneumoniie; this microörganism was 
found in pure culture in the exudate derived from the pleural cavity. 
The pUB waa of a thick, adhesive character, and the cases of thia group 
are clussed as post-pneumooic or concomitant with pneumonia (lobar 
pneumonia). Fränkel maintains tbal üi these caaea suppuration is 
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maintained in tbe presence of a cloaed pleural cavity by the presence 
of bloodvessels with the exiatence of a different nutritive medium than 
in the artificial structures. 

The third group of empyenias are those whose nature is tubercular. 
In all these caaea he could not establiah the presence of tubercle bacilH, 
for some baffled all the aide to diagnosis of this m i cro Organ ism, both 
in piain stain, culture, and esperiment. Fränicel bas come to the 
conclusion tbat the abseuce of any result aa far as atain and culture 
were concerned, in the atudy of exudates, poioted very strongly toward 
a tubercular element in the etiology of tbe empyema. Garrö and 
Rosenbaeh in experimenting with the pus of cold abseeasea had a sinii- 
lar result. Fränkel found tubercle bacilli by ataining methoda in oniy 
one case of four investigated ; in the othera the results were negative. 

There is, according to thia author, a fourth group of casea, in 
which we can find a fociis of infection situated outaide of the pleural 
eav ity. He had two such cases, in boih of which the ehain-coccua was 
found, and one of which followed a perforating Peritonitis, the other a 
retro-pharyngeal abscesa. The concluaiona of this author relating to 
empyemas are that the presence of the chain-coccua or Streptococci, or 
etaphyloeocoua pyogenea ia not diagnostic. The presence of the diplo- 
coccua pneumonite pointa to a precediug pneumonia or complicating 
pneuraonia. An exudat« which fails to yield any positive reault either 
by stain or culture is in all probability tubercular. 

Weichselbau Qi'a name is also indissolubly connected with much good 
work in tbis field. He examiued eleven cases of pleuritis.' Two of 
theae caaea were of a purulent and one of a sero-purulent nature, the 
remaining eight were serous. In the empyemaa he found the Strepto- 
coccus poeumoniie, or what we may call atreptococcus pyogenes, and 
in another caae, which proved fatal, the diplococcua pneumonise was 
found. About thia time, Fränkel published ' two caaea of empyema 
followiog pneumonia, in which he found the diplococcua pneumoniLC. 

The above hiatorical review would be incomplete without the men- 
tion of tbe important work of Ehrlich in the study of pleurisies." He 
investigated by staiuing methoda the bacterial character of fluids ' 
obtained froco the pleural cavity in forty-five cases of pleurisy; of theae, 
nine were tubercular, twenty simple pleuriay, six carcinomatous, and 
nine empyemas of various kinds. Of nine tubercular cases in which 
the Sputa of the patieiita contaiued tubercle bacilli this microörganism 
was found in only two. The negative result ia the remaining seven 
doea not by any meaus prove tbe absence of tuberculoais of the pleura. 

' '■ Uaber üie EtiolO);iö der HCiileu Lungen- uml Rippenfell eil tzüudungon," Medizin. 
Jahrbücher, 188B, Heft 8, p. 4es. 

■ Zeituhr. tUr klin. Med., 18815. 

■ fieitri%(i zur Ätiologie pleurlt. ErgÜBBe," CUuritü Anua\en,\&%^,¥.'^11- 



EüPLIK, ETIOLOGY Or EMPTBKA IN VBlhDRES. 

The work upun eiupyemB in children is, in coutraet to what has been 
recorded of the adult, limited to a few scattered notiuea in tbe literature. 
The nioBt iniportant is found in the work of Rosenbach, who esamined 
the esudate of n caae of empyema and fouod the micrococcus tennis 
(pyogenee), or ivhat is now thought might have been the diplococcus 
pneuraonite, present. 

The recent ftrticlee of Von ZiemBsen ("Vorträge") and Liebermeieter 
are simple literary r&nimes upon the subject. 

Okioinal Investigation. — My own work upon empyema was 
framed upon the lines outliued iu the above review. An attempt was 
made to see bow far the reaults in children, frum a l.iacteriological Stand- 
point, would correspond to thoae attained in tbe adult, or wbetber they 
would differ. In June of last year, I reported in brief my results in 
twelve cases; there are tbree additional cases to report, in one of 
whicb at least some intereating pointa will arige. The work done vbb 
upon material which at tbe time, for the most part, was in a hospital 
ward, evidently an advantage. The mode of bacterial study was in 
accord with what is practised by tbe Koch school of investigatora. 
Some of my cases were taken fntm my dispensary cliiss ; othera from 
private practice or those of my friends. It being establiahed both 
from tbe clinical bistory and phyaical signs that there was a probable 
existence of empyema, the ehest of the patient was carefully cleaniied 
with Boap and water, and then with Sublimate ; the excesa of antiaeptic 
Öuid having been removed, a clean and steriiized hypodermic needle 
vras introduced into the ehest. To avoid contamination, a new ayringe 
was used ihr euch case, for it is very difficuU to be certain as to the 
cleanlinesä of a ayringe which has been once used for pus. The 
ordinary hypodermic ayringe waa used after being cleansed with 
Sublimate, alcohol and ether, and then steriiized distilled water. 
The needle was aterilized with heat in the dry oven at a tempera- 
ture of 160 to 170° C, kept in a sterile test-tube and only put upon 
the ayringe at the last moment. A specimen of the contents of the 
pleural cavity once withdrawn was placed in an erapty aterilized test- 
tube and taken as soon as possible to the laboratory aod examined. Tbe 
examination included not only the study of the gross apecimen, the 
preparation of crude pus upon cover-glasses in the ordinary way, and 
then stainings of the crude pus, but plates and cultureswere made upon 
media to establisb the bacterlological character of the fluida withdrawn, 
The media used for culture experiments were bouillona, gelatin, gly- 
cerin agar, agar-agar, Weichsel bäum 's agar ;' blood-serum and potalo 
plates were first made to obtain coluniea, as also test-tubea prepared by 
rubbing the fluid to be examiued upon the obliquely solidified media, as 

' By WeioliBelbauinBagar 13 meunt the agar reoommended by thisauthor, erjutaining 
lipar ceat. of agar, paptone, aod grapo sugar, with i per oent. nf salt. 
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agar (Weichselbaum); aad pure cultures were also obtained from the 
plateB, and if growth occurred in the tubes, plates were made to teat the 
purity of the growths. Re-iooculations upon other media were made • 
ffhen pure eultures were obtaiued, these were injected into aniraals for 
experiraent. The aoimals used were rahbits, guinea-pigs, rata and mice. 
The most uniform reaulta were attained from the rabbit esperimenta. 
The microorganiBma were taken from a pure culture from an agar tube 
and BUBpended in ateriJized distilled water, or, niostly, a pure bouillon 
culture was directly injected. The injections upon animals and autop- 
eies were perforraed with the ordinary precaiitions foUowed in the bao- 
teriological laboratory. 

The charactera of the crude pus withdrawn from the various cases are 
of intereat when oonaidered in relation to one aeriea of cases, namely, 
thoae in which the diplococcua pneumonise of Fränkel and Weichaelhaum 
waa preseot. In some of thia set of casea, the pua seemed of a rather 
glutinous adheaive nature; it would adhere to the aides of the teat tube 
when the aame was inclined ; thia pua was either creamy-white in color, 
or greeniah, or greeniah-yellow. In these cases the ehest was aometimes 
filled with enormous clols of (ibrin, which were expelied from the opening 
made by resection of the rih. The pua also in aome casea aeparated in a 
serous and opaque greeniah layer upou standiog; in other cases, as in 
greeniah pus, the aame had no adhesiveness. I mention these facta, 
becauäe Fränkel has pointed out the adheaive or glutinoua nature of the 
pus withdrawn from the adult caeea, and the same characters In similar 
caaes were eaaily eatablished in children. In none was a f<Btid odor 
perceptible, either in the pua derived from the casea iu which the 
diplococcus pneuraonice waa preaent, or in thoae in which the atrep- 
tococcus or staphylococGua pyogenea was found. Primarily, none in 
the aeriea I have esamined were fetid. In two casea the pua became 
fetid after the ehest had been opeoed, and these caaee, both oi 
diverse nature, I will attempt to esplain later. In all casea the crude 
pus was spread upon cover-glaaaes and ataina made both for tubercle 
bacilli, diplococcua pneumoiüie, and other microörganisma ; care was 
taken to follow out a routine in each case by which tubercle bacilli 
(Ehrlich's atain) could be excluded. In thoae casea in which the capsule 
cocci were found by aimple stains with raethyl or gentian-violet, the resist- 
ance to Gram'a diacolorization was tested. 

For the sake of simplicity, we can furraulate results in the following 
manner: In the pua of thefourteen recorded caaea, I found the following 
microürganiams : 

The Streptococcus pyogencs. 

The staphylococeuH pyogenes aureus. 

The diplococcua pneuoioniw (Fränkel ami Weichsel bäum). 

The tubercle bacillus (Koch). 
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In few of the caaea did I find theae microorganisms associated, 
UBually existing alone in a specimen of pua. The tubercle bacilli were 
found asBociated with tbe Streptococcus, as I sball later explaiii. It was 
certalnly atnkJDg, at leaet in jny seriea of casee, that the organism lijund 
ejtiated in the fluid withdrawn from the ehest in ao-called pure atate, 
The pus waa really equivalent to a pure culture of one of the micro- 
organiame. It would be tlreaame and of little value to go into detailed 
deacription of the staphylococcus pyogenes aureus and atreptococci 
pyogenea found in my caseA, and it will auffice to aa.y that they are 
culture media, and wben injectcd experitnentally acted in a way esactl] 
correaponding to all that ia known of tbese tnicroorganianta. 

The DiPi.ococoua Pneumoniae (Fränkel and Weichsel bäum). 
When the pus from an empyema ia rubbed upon tlie aurt'a<» of 
obliquely aolidified tube of agar-agar of Weichaelbaum, and placed 
ft teniperature of -3.5° to 37" C, there appeara within about aix hours a 
thin, älmost iraperceptible coating very much like dew on the aurface of 
the agar; witbin twenty-four houra thia is more marked, though it la atill 
very delicate and veil-jike, and does not seem to grow vigorouajy. In the 
depthof the agar, if tbe aanie bae been inoculated, tbere isa delicate veil- 
like reticulum. If auch a aurface culture be exarained after auccessive 
re-inoculationa, it ia made up of very minute transparent punctate areas 
or coloniea ; aa a whole, tbe growth does not attract the eye by any par- 
ticular hue. If a puncture culture, aa it in calied, ia made on agar, the 
area around tbe top of the puncture ia very minute and acarcely percep- 
tible. Coloniea from pus sown upon agar-agar plate» are at first so 
small aB to be diacovered only by the aid of a lena ; they never attain 
a very iarge size, and are aituated in the depth of tbe medium, and 
inoculated by meana of tbe platinum pnint only with the greateet diS- 
culty. The reaaon of thia aeema to be that the microörganism is ai) 
delicate that not enough adherea to the platinum tip to favor growth in 
the teat-tube. The coloniea after forty-eight houra are round, granulär, 
with a darker centre, some of them, than periphery ; they are of a 
transparent very light grayish tint or slraw culor by transmitted iight ; 
when the plate with coloniea is held againat a dark background, the 
reflected irapresaion is that the coloniea have a whitisb tint. Unleaa thia 
microfirganisra ia tranaferred very early during the lirat few daya to 
other tubes, it atopa at a certain point and ceaaes growiag — in othet 
worda, it niay be loat. The coloniea, especially in fuur or five daya, 
begin to die out, becoming fainter to the lena and taking on the color 
more and more of the surrounding agar. The above appliea to the 
diplococcus in pure culture derived from pleuritic fluid. After inocula- 
tion into animals, the growth, though the aame in all esaentiala, aeema 
to have attained a greater vigor, though even her«, if not aaved by 
repeated re-inoculationa upon media, it dies out quiokly. 
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Oelatin. — In geiatin, at the ordinary room temperature, there is no 
growtb ; at the temperature of 23° or 24° C. there is a very delicate 
grovvth which never becomes vigorous; along the puacture there ie a 
granulär luinute beaded. structure, but of the greatest delicacy, aod the 
geiatin is not fliiidified. 

Blood-serum. — The growth here is rauch the aame ae on agar-agar of 
WeichBelbaura, though the coloniea making up the aurface cultare may 
he Said to be more grayish in tint, or slightly more peroeptible tban upon 
the agar. 

ßoKti/on.— Here there ia firat a general clouding of tbe medium, and 
then a deposit of floceuli along the aidea of the tube, and finally a emall 
deposit iu the bottomof the test-tube, leaving the fluid orbouÜIon above 
finally clear. When shaken, there ia great turbidity and abundance of 
fine öocculi. 

Polalo. — There is here uo pereeptible growth. 

Ordinary agar.^Il ia certainly a waate of energy to attempt to culti- 
vate the diplococcus aucceaafully upon ordinary agar, for failure will be 
the most frequent reward. In otber words, much valuahle time haa 
been wasted by others as by mysejf in making auch attempta. The least 
Variation in moisture or reactioo will compromise the growth, au tbat I 
have wurked raostly with the agar-agar of Weichsel bäum, ratber than 
with that made up by the old formula. 

Glycerin agar — aix per cent. to eight per cent. — did not aeem to pre- 
sent any advantages. The growth was very alow and difficuit of re-inocu- 
latioD, and capricioue. 

Slainintjt.—The erude pus shows ua the diplococcua with ita capsule. 
I bave ha<] no difGculty in eatablishing the preaence of tbe capsule 
coccus by means of the simple metbyl-violet or gentian-violet and aniline 
water atain, taking care not to over-stain. If the specimen sbould have 
been over-stained, it can be eaaily decolorized (but thia very lightly) with 
dilute alcobol. The pure culture ahowa the diplococcus from agar very 
beaulifuUy, aa oval or round diplococcua forma of apparently the size 
Seen io the crude apecimen witbout any capsule; the diplococci may 
be Single or in chaina of two or tbree paira. By the Gram stain 
there are also aeen both in tbe crude pua and crude culture aome of 
the peculiar lancet-shaped forms; while I could find here and there a 
beautiful lancet form, there were many which upon analyeis appeared 
peculiarly crenated, perhaps due to either unequal decolorization or 
overbeating. The capsuJea in the crude speoimena are decolorized by the 
Gram niethod, though the Jight decolorized zoüe of their preaence may be 
aeen by atrong and favorable Illumination in aome caaes, 

The Staphylococcus Pyooeneb Aureus which waa met in these 
empyema casea could in no way be diatinguished from the staphylo- 
cöccua which I aeparated and cultivated for compariftow EYttvivvVa^^Äär 
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nary furuncle of the skia. It reacted in the same roannei- in the varioue 
culture media. In the gelatin it grew at the ordinary room teniperature 
along the puncture and had the same yellow-gray or straw-color beaded 
look. The gelatin, after the third or fourth day, became liquefied ; ihis 
began at the top and proceeded aiong the puncture in length and breadlh. 
Af^r a time the liquelied gelatin showed the finely granulär euspended 
colonies, and the eediment at the bottom of the liqueßed gelatin touk ou 
the same orange-yellow eolor, 

Aijar-agaT. — üpon ohliquely solidified agar there was at a raiaed 
temperature a very vigoroua growth on tbe surface, and in the deptb, 
yrhich, at tirat whilisb-yellow, after a time aasumed a rieh orange-yellow 
tint; tbe surface of the growtb was moiet, and ita edges sinuous and 
raised very perceptibly above tbe Burface. 

Potato. — Tbe well-known orange-yellow moiet growth was perceptible 
within twenty-four houre, increaeiog in vigor and luxuriance; it was at 
first golden-yellow, tben deeper orange-yellow, having the peculiar oder 
of the ordinary culture of stapbylococcus, 

The Stheptococcub wbieh I have Jsolated from cases of empyema 
reacts in media esactly similarly to the ordinary etreptococcua pyogenefl. 
In agar-agar plates the coloniea remain small bnt some large, aome irregii- 
larly round, others oval of a brownish-olive tint and granulär appea ran ce. 
In puncturea tbe fiuely beaded dots and zone surrounding tbe top of the 
puncture exbtbit no tendency to Bpread to any exlent ; on the surface 
of obbquely Bolidified agar a pearly-gray growth ia seen (Weichselbaum'B 
agar) made up of drop-like niassea iu the depth ; the aame beaded appear- 
aoce in either a band or puncture that ia seen in ordinary agar. 

Öelalin. — Small finely granulär colonies, at first atraw-tint and aharply 
round, later more hrowniah witb an olive tendency. At border, through 
gelatin, tbey appear atraw-color, on surface of gelatin they have a dia- 
tinct cupola (raised) ; they grnw in depths also. In punctures, finely 
granulär, no llquefaction of gelatin. 

Bouillon. — In twenty-four hours we have a cloudy appearance, and 
depoait of masses on sidea of teat-tube, finely granulär in the centre. 
Staininga show exquisite chains. 

Poinio.— Nothing characteriatio or perceptible, 

EXFEEIMENTAL. — Tbe experimental part of my work was laid out 
lipon very simple lines, and is intended merely to add confirmatorr 
evidence upon the nature of the microÖrgauismB which I have isolated 
frora the varioiiB cases of empyema reported. The resulta attained, it 
will be seen, are almost identical with those obtajiied by other observera 
(Fränkel and Weichaelbaum). 

My method conaisted tirat, iu iaolatiug microörganisras so as to obtain 
a pure culture of each variety, and then injecting this pure culture into 
the animal to be experiraented upon. The animals used were mostly 
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rnbbitB, but a few acattering experiments were performed with guinea- 
pigs, mts, and mice. The injectione were nmde with sterilized hypoder- 
mic needles underneath the akio and ioto the pleural cavity or lung, 
There were no inhalatioo euperinients. A pure culture of any niicro- 
organisra havlng been injefted into the anitnal, the same was obaerved, 
and if the animal survived, it was, after a Buffident period Lad elapsed, 
killed and pathological effects noted. If the animal died from the 
efl'ects, the blood, and the pleuritic, pericardial and peritoneal fluids 
were examined, and the nature of the contained microörgaDisms eatab- 
lished in esactiy the sauie manner as had been done with the original 
pua obtained from the empycma. Re-injectiana of these pure culturea 
irom Buimale were made, aa alao injection of pleuritic and peritoneal 
fluids from animal to aiiimal. Pua in criide State from empyeraaa was 
also injected into animals, and the raicroörganisras cultivated from the 
blood and fluids of auch animals. 

The moat intereating series of experiments in their reaults were those 
performed with the pure culturea of the diplococcua pneumoniae. In 
every case the isolated raicroörganiam waa injected into a aet of animala, 
and the reaulta have been noted. After the ßrat eifeclH of the injection 
had paaeed off (ehest iujectiona into pleura), the animal in aonie casea 
aeemed to be as well aa ever, but after a few days, varying in different 
oaaea, the animala in moat casea died. Death waa, aa a rule, preceded 
by a Short period of dyspncea, or again the animals may have «ppeared 
ill through the whole experimental life. The autopsies revealed in 
moat casea pleurisy aiugle or double, even though injection was made 
into one aide of the cheat. The lungs in no caae were the aeat of com- 
plete hepatization (pneumonia) lobar in distribulion ; but in rabblts 
1, II, 6, 9, and 11 there waa a condition of the lung not dissimilar to an 
engorgement in areas to anialler or greater extent. In rabbit 6 tbia 
approached cloaeat the type of hepali Kation in the upper lobe of the 
left lung, Pericarditis waa preaent in most and also very marked Peri- 
tonitis. Care was in all cases eserted to inject the fluid containing the 
microorganiam juat beneath the rib into the pleural space, though it 
waa often imposaible to say that it had not penetrated the lung; at leaat 
care waa takeu that it should not do so. 

In muät of the cases the spieen was enlarged to palpably twice or 
thrice i(s original size. Culturea made of the blood and pleuritic or 
pericardial fluide of such animals alao yielded a uniformly ceriain 
growth of a diplococcua which in every way and reaction corresponded 
to the diploeoccus pneumoniie of Fränkel and Weichaelbaum. Ita 
growth was at flrst quite vigoroua on the Weiciiselhanm agar, but it 
died out and waa soon loet if not re-inoculuted, juat as the original 
pure culture obtained from the empyema pua. Animala injected with 
the pleuritic or peritoneal fluid of other aiimB.\a t\ia\, \ift.i. SveÄ. «S. 



■DJection of pDeumoc-occuH also di«! certamly and even rapidly. The 
lung and spieen fluide (obtained by expreBsion) wilh cover-glase stniu 
also jiihovred inyriads of tbese diplococci. By the injection of ptire cul- 
tiires oi' diplococcuB underneath tbe skis, the-reeulu were not so certain, 
tbough in some the auimals died with the above featurea. The pua 
from enipyemas knonn to coutain nothing but diplococcua pneumoniee 
also kilJed tbe aniinals wilb unftjliug certainty ; cultures luade from 
tbese animnla revealed the diptococcus only, and iujeclions of peritoneal 
äuida from tbese animals into others pmved fatal with results ahowing 
pneumonia. pleurili^, pericarditis, and Peritonitis, and in all the fluids 
of Buuh aDinials, iuclusive of the blood, ihe diplococcus was found. In 
snnie cases the animala would eeem to bave had vitality enough to have 
re^ist^ thia organism, and completely recovered from the eSecte of their 
injections and consequent inflammatory diaturbancea. Such auimals 
wtre killed aAer a Hufiideut period had elapsed, and in moat caaea there 
could be Seen adbesions of tbe pulmonary to tbe costal pleura, and 
adhesions of the pericardial surfaces, Some guinea-pigs injected gave 
results miich the same as thoee seen in rabbits. In other caaea the 
auimals seemed to have succeesfully resisted tbe effects of tbe micro- 
orgunisms, for upon autopay nothing was revealed tbat could be traoed 
to any patbologicat prucesa. 

Experiments with the Streptococcus wbich was isolated from the pua 
of the empyemas reoorded in tbiB paper, and wbich appeara to be iden- 
tical with the Streptococcus pyogenea, tbough positive in some features 
were yet not ao diatiiictive. Tbe results seemed to vary, for wbile in 
some uaaea Streptococci did not prove fatal, in anotber the elTecta aeemed 
moBt virulent and rapidly letbal. lu some, injection of Streptococci 
into rabbits had oo effect, the animala aurvived, and being killed after 
weeks had elapeed, absolutely nothing abnormal was found. In other 
caaes Streptococci (from the same empyema) caused marked disturb- 
anccs ; theanimal appeared ijuite ill, but recnvered and was for weeks 
apparently in good healtb ; when killed, a few pleuritic adhesiona only 
were found. 

In other caaea, an injection of a pure bouillon culture of streptococci^'J 
uotably in rabbit 15, taken from Gase XL, caused the death of th»^ 
animai in two days, and autopsy revealed nothing but an enormoiu I 
apleen (the largest I have seen in my experiments) with kidneya palp-i.' 
ably awollen ; culturea of tbe blood revealed Streptococci. Thus, in this | 
case, we have the ayraptora^ of a pure aeptic etfeut, a septiciemia without 1 
inflammatory lesiona. Again, thia same bouillon culture, which wa» | 
pure in every way and repeatedly tested aa to purity by plate metboda, \ 
was injected at the same time into anotber animai in the aame amounts, 
though not in the same manner, and there resulted the unuaually virulent 
eflects seen in rabbit 16, in which sniall metastatic abscessea appeared in 
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dijferent organsof the body, and general jaundice. The spleeii alsowae 
notttbly enlarged. The resulta, though correeponding in certaiQ ways, 
do not give anything not characteriatic of Streptococci iaolated from other 
inAamwatory proceases in the body, and the esperiments upon rabbite 
15 and 16 agree cloaely witli what is recorded of experiments made with 
Streptococci pyogenea isolated from caaes of pyiemia, and notably that 
of the kind recorded by Baumgarten. 

I did not inake any experimentä with staphylococei iaolated in my 
caaea, the reactions of the microörganisms being eo familiär in esery 
laboratory. It appeared to me sufficient to estafaliah its biological 
identity. 

The esperiments with the pus obtained from the oases of tuberculous 
etupyema were negative. The pus was contaminated at firat with Strep- 
tococcus pyogenes and later with putrefaetive microörganisma, and thia 
clouded the reliability of the experimeots. Injectiona into the eyea and 
pleurw of aniraala gave no results that were of scientific value. 

Experiments upos Animals. 
Babbils, diplococeus pneuinonite, 

1. Medium-sized, white rabbit, injected in pleural cavity, with a pure 
culture in bouillun of the diplococcus pneumoniae; died io eighteen 
houra. 

Äiiiopsif. — Rigor mortis marked ; ehest on both sidea showed pleurisy 
of a aero-fibrinnus character ; fibrin of a greenisb-yellow tint; serum 
niore abundant in left ehest. Pericardium: pericardilis, with slight 
amount of fibrin. Peritoneum : a sliglitly increaaed aerura ; no fibrin ; 
no evidence of inflammation; Blood gave upon cullure and atain diplo- 
coccus pneumoniifi (pure). Pleuritic fluid, diplococcus pneumoniae pure 
culture. 

2. Black rabbit faraall). Inoculated Marcb 17lh ; killed by niedulla 
while dying, MarcL 21st. Injected pure culture diplococcus pneumoni» 
in ehest. 

Autopmj. — Sero-fibrinoua pleurisy, double aero-fibrinoua pericarditis. 
Peritonitia, aero-fibrinous exudate. Spleen large and awolleo. Blood 
and pericardial fluid pure culture diplococcus pneumoiiiffi. 

3 .Small white rabbit; injected about ten minima bouillon culture 
in ehest of diplococcus, March 18th. 

Autopsy, March 22.— Beginning rigor mortis, Süght pleuritis ; very 
little serum and fibrin in pleuritic oavity. Sero-fibrinoua exudate in 
peritoneal cavity (peritonitia). Spleen not very large. Blood gave pure 
culture diplococcus in agar and bouillon; no growth in gefatin and 
iöund also by atain. Lung juice crude cover-glass gave exquisite cap- 
sule diplococci. 

4. Rabbit, medium aized, injected with pure bouillon culture diplo- 
coccus pneumoniaa ; .died inatantly ; failure of injection, 

5. Rabbit, medium aized ; injected in ehest aame aa 4 ; died on the 
fourth day. 
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Äutopai/. — Pleuritis double sero-fibrinous ; very severe. Pericarditia 
Bero-fibrinouB, pericarditia luarked. Spleen large and soft. No Peri- 
tonitis ; no naeniögitiB. Spedmens of blood, pleuritlc and pericardial 
fluid inoculated on agar, gelatin, bouillon, etc. ; reaction by stain and 
culture of diplococceus pneumonise. 

8. Rabbit, medium si/e. iujected in ehest with pure culture of dlplo- 
C0CCU8 poeumoniie; died tn mx days. 

ÄHtops^. — Double s«ro-fibrinou8 pleuriay. Pericarditia sero-fibrinoua. 
Peritonitis aero-fibrinous. Spleen large. Cultures made from blood and 
pericardial fluid ; diplococcus pneumoniie. 

7. Rabbit, medium size, injected aubcutaneously with pure culture of 
diplococcua pneumonire ; no result. 

8. Rabhit, black and white apotted, medium size | injected in ehest 
with five minima of erapyema pua ia which diplococei pneumonise ex- 
isted ; animal died in thirty-eix honra. 

Äutopey. — Forty-eight hours after injection. Rigor mortia marked. 
Pleurisyalight ; some fibrin in the leftaide at point whereneedle entered 
the lung. Peritonitis very marked with aero-fibrinoua exudate ; brown- 
iah aerum in bottom peritoneal cavity. Cultures from Peritoneum and 
pleura, pure culture diplococcus pneumoniie. 

9. Small, active rabbit, iujected with pure culture diplococcus pneu- 
monise obtained from animal 8. 

Aulopuy made before rigor mortia. Pleurisy marted ; aero-fibrinoua 
exudate on both aidea. Pericarditia with adheaions; sero-fibrinoua ex - 
udate. Spleen large. Peritonitis marked ; 'aero-fibrinoua exudate. 
Pure cuiturea of diplococcus pneumoniie obtained from pleura, peri- 
cardium and blood. 

10. Rabbit, medium-sized animal, injected with peritoneal fluid of 
animal 9 ; died in twodays. 

Autop^. — Four houra post mortem. Pleurisy left aero-fibrinous. 
Pericarditis alight. Peritonitis marked. Spleen enlarged. Culture 
show diplococcus pneumoni^. 

11. Rahbit, large white doe, injected with twenty minima of peri- 
toneal fluid of rabbit 10, in each lung ten minima; killed by meduUs 
on aeveuth day in dyiug condition, 

Äutopgy. — Marked aero-fibrinoua pleurisy on both sides and also peri- 
carditis. Spleen large. 

12. Rabbit, small-aized, lively animal ; injected with peritoneal fluid 
of rabbit 8 i first two days considerable dyapncea, but recovered and 
was apparently well. Killed after a week ; the only thing found were 
a few delicate adhesions between the coüs of intestine ; aome clear fluid 
in bottom of peritoneal cavity. 

13. Rabbit, medium-aized ; pure culture injection; killed after fifth 
day, 

.Aiiiopsyahqwed marked sero-fibrinoua pleurisy; marked aero-fibrinous 
pericarditis, alao advanced Peritonitis, with sero-fibrinoua exudate. 
Large spieen. Pure culture of diplococei obtained from blood, pleu- 
ritic and pericardial fluid. 

14. Rabbit; died witha paralysis of posterior extremities; exhaustion; 
remaina of an old pleurisy found ; adhe.-äiona of the costal and pulmonary 
pleurffi. Thia animal was injected in the pleura with pure culture atrep- 
tococciia pyogen es. 
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15. Ralibit; injectcd with pure culture Streptococcus pyogeoes in 
pleural cavity from Caae XI. ; died after two days. 

Äuiop^y. — Kidueys larger thao normal and congested, bul the spieen 
was enurinous in size, Cultures of blood gave Streptococci, 

16. Rabbit; subcutaneoiia iujeotioii Streptococcus pyogeaea (pure); 
dealb aller three days. 

Autopgy. — Jaundice, universal, of all tissues. Lungs contained amall 
absceaa in lower right lobe. Heart, normal. Liver, very small abacesses, 
Btudded throughout. Kidneya, cloudy awelling. Spleen much enlarged. 
Urine, bile pigment. 

17. Rabbit; injected with pure culture atreptococcua pyogenea, with 
no result; lived for montha. 

In addition to the above experimenis, tbere were aome iojectiona into 
guinea-pigs of the diploooccus pneumonise; these resulted negatively, 
escept one auinial which had been injected with pieuritic fluid from a 
rabbit ihat had died in its turn from an injection of diploeocous. In 
thia there were typieal pleurisy, pericarditia, and Peritonitis, with large 
apleen. 

A few injectiona upon rats and mice subcutaneously reaulted in caae 
of diplococcua poaitively in one caae. Injectiona iut« additional rabbita 
with pua obtaioed from a tubercular case gave nothing worthy of note. 

Cases. 

Cäse I. — Y. S., aged aeven years, admitted into hospital. Mother has 
liad phthisia; cbild has had measles, four years ago, since then a slight 
cough. Became aick suddenly two weeka ago; has been ill since with 
cough, pain in the aide, chilly aensations, dyspnoea. 

Phyaical aigna (left aide). Flatnees frora niid-scapula down. Bron- 
chial voice and breathing (at middle acapula), below distant breathiog, 
Signa of bronchitia on botb aidea; no aigns of phthiaia in front or on 
oppnaite aide. 

Operation eighth rib, reaected in the poat-axillary line ; abscess was 
found to be higher up and encapaulated; adbesiona had to be broken 
down in order to reach euapyema. Examination of pua ; crude cover 
and Gultivation ; Streptococcus pyogenes. Cured. 

Gase II. — R. T., male, aged eight years; January lat. Family hia- 
tory negative. He had scarlet fever four years ago ; a year ago had a 
bronchitia ; a month ago also bronchitis ( ?). Two weeks ago had fever, 
teraperature 104° (physician). Complained of headache; next day had 
pain in ihe lett aide; dyspniea; alight cough; no expectoration ; tera- 
perature 103°. During the next week the temperature dld not exceed 
101.5°. 

Admisaion to boapital ahowed marked oedema of akin of left aide, but 
on inciaiüD later (at Operation) no Infiltration of pua waa seen ; signa of 
fluid in left aide. 

January 2. Operation, resection aa noted ; there waa no infiltration 
of the tedematoua skin with pus. In apite of resection the hing would 
not expand. 

Januai-y 3 to Februnry 10. Teraperature 100°, 101°, to 104°; pulae 
110, 112, 138, to 152 ; reapiration 32. 44, to 52. The boy did badly ; 
there waa a profuse diacharge of pus, fretid in odor at each dreaaing, and 
lung did not expand. Several reaectiona were performed ufoaÜiÄ'i'p.«^ 




to favor relraction of che«l toward lung aud closure of tbe large cavity 
in the cheut. There resulted much defDrmitv, and at dii^harge from 
bospilal there existed a dischargiog Dstula in tne ehest. 

Bacterioscopic reeull« were limited tu staiiiinge üf cover-glaas speci- 
menB of pua and showed tubercle bacilli. Anttnal esperimeote negative. 

CaseIII.— I. S., aged two yearB ; male; Pebruary 18. 1890. Has had 
meafiles, a year ago ; iuflammatioD (?) of tbe lunga ten months ago; 
preaent illoesa began with fever s ix weeks ago; this fever afler a lew 
aayB was complieated by convulsions recurring at intervals. Cough 
was very marked and preeent during tbe entlre illness; there was loss 
of äesb and streugth, and increasing palor. 

Admissinn to hospital sbuwed a weakly cbild, badlv nourished, pale ; 
temperature 100° ; respirations 40 ; pulse 120. Physical signe of Huid 
in right aide ehest. Tenth rib exsected ; about & plnt of thick, green, 
tenacious pua evacuat«d. 

Bacterioscopic result of esaniinatiou, pus ; diplococcus pneumonite 
(Fränkel and Weichsel bäum). 

May 11. Discbarged cureii. 

Ca3E IV. — I. 8., male, aged eleven montha ; haa been sick for three 
weeks witli fever, cough, dyspncea, emaciatiun. Signa of fluid in right 
pleural cavity. Dulneas to flatnesa. Loas of movement. Loss »f 
nremitus. Loas of voice; pleuritic räles over whole aide; syriageful 
yellow, thick pua removed. 

BacterioBcopic examiuation. Staphylocoocua pyogeues aureus. Result 
unknown, 

Cabe V. — P. M., male, aged two and a half years; March 3, 1890. 
Previoua hiatory negative, Present illuess began a monlh ago wilh 
fever, cough, difficulty in breathiug, aud conslitutional diaturbances; 
fever contiuued marked during the first two weeks, then abated, but 
Gontinued nevertheleaa ; palor, loas of flesh and strengtb, and generally 
becoming worse. 

Admi^aion to hoapital. Änieniic, poorly nourished, anorexia, cough, 
prostratioo, and fever; temperature 101°; reapirationa 46; pulse 140. 
Signa of fluid in the left aide and areaa of conaolidatioo (broncho- 
pneiimonia) over the right aide. Heart apex just inaide tbe middle liue. 

MiiTch 4. Turbid flocculent aerura removed from the ehest. Cultures 
sbow diplococcus pneumonite. Aspiration, only four fluidounees (seroiia) 
removed in all, but patient eontinued to grow worse, temperature varying 
from 101° to 104°; respirations from ÖO to 70; pulse 141 to 160. 

16(A. Needle in left aide withdrew a creamy pus. 

\%th. Reaection of rib, and about one ounce of pua evacuated, but 
patient grew worse ; died March 27th from broncho-pneumoula on both 
sidee. 

Examinatiou (bacterioscopic) of pus withdrawn March 16th, ahowed 
diplococcuspneumonice. 

Gase VI.— I. K., male, aged three and a half years ; March 13, 1890. 
Family and peraonal hiatory not lucid. Present illnesa began nine weeks 
aeo with fever and cough and difficulty in breathing ; proatration, Iobb 
of appetite; patient complaioed of pain in the left aide; loss of fiesh 
and strengtb ; there were night-sweats ; patient haa steadily lost ground. 

Adraiaaion to hoapital. Poorly nourished, aniemic, delicately built 
lad; DD aign of rhachitia; temperature 101°; respirations 40; pulse 
132 (dyspnuaa). Physical aigns showed fluid in left aide. Heart apex 
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pushed to che right, aad most intenae behiDd lower end of Bternuiu ; do 
Signa of phthiais at apices. 

Mareh 16. Operatäi resection of eighth rib ; greenish odorlesa pus, 
witb large masses of fibrin evacuated, os big as a. child'a hand. 

2Stk. DUchargedcured. 
■ Bncterioacopiü examiuation of pu8, diplococcus pneiimoniie. 

Gase VII. — M. B., aged two yeara ; male ; March 1, 1890. Family 
and personal history negative. The previous history is indefinite ; tha 
patient Ibr some time haa aaffered from cough. Present illnesa dates a 
week back ; contracted a severe cough, and dyapntea became very marked ; 
fever, night-aweata, loaa of appetite. 

On admiasion, pacient ia well nourished ; suffera great dyapncea, thia 
Symptom so marked as to give impreaaion that tedema of tbe glottia was 
preeent, or obstruction in the larynx. Intubation attempted but failed, 
and tracheotomy performed. Temperature 100°. Examiuation of the 
ehest revealed spots of broncho-pneumonia over both aides. March 5th 
to 15th, temperature 101° to 105° ; respiration 40 to 76 ; pulae 140, witb 
dyapncea; increaaing; attempta to remove tracbeal tube reaulted in 
renewed attacks of dyapnraa. March 15th, signs of fluid in left aide of 
ehest, and on March Kith, operated, and twelve ouncea of pus, greenish, 
no bad odor, removed from left aide. Eighth rib resected. 

Marek 18. Diacharged cured. 

Reaults: Bacterioacopic study and culture of pus. Diplococcus 
pueuraoniEe. 

Gase VHI. — H. G., male, aged twelve years. Father, mother, and 
aistera and brothera in good health ; previous hiatory indefinite. It is 
not possible to obtain definite Information as to the esact time of onset 
of present illnesa. He bas for a tew weeks past auffered from cough, 
fever, and night-sweata, paiu in the right aide upon coughing or taking 
deep Inspiration ; haa been confined to bis bed ; no hiatory of traumatism. 

Admiasion to boapital. An antemic but welJ-built lad, not at all 
emaciated. Pbysical esamination reveala fluid, and needie pus in 
right aide, Temperature 100"; respiration 40; pulse 140; resec- 
tion of rib on right aide and a pint of greenish fluid, not adhealve pus, 
removed ; no fibrin clots »vere withdrawn ; some adheaiona between the 
costal and pulmonary pleurce. 

BacterioBCOpic esamination of pua revealed Streptococcus pyogenea. 

ßeault : Gure, 

Gase IX. — Female, aged two and one-fourth yeara. April 10, 1890. 
Family bistory abows notbing. Preaent ilinesa began three weeka ago 
witb some eruption (?) upon the body; about a week later there ap- 
peared a cough, fever, diatress in sLomach and abdomen. 

Admiasion to hospital. Änosmie cbild, witb aigns of rhacbitis, cough 
dyapntea, and some cyanosis; temperature 101°; pulae 160; repira- 
tiona 48. Phyaical signa of fluid in the rigbt aide, pua withdrawn, imme- 
diate Operation, esaectiou ; aixteen ouncea of pus evacuated, April 12th 
to 22d, temperature varied from 99° to 103*^ ; respirationa 40 to 43 ; 
pulse 130 to 1.58; but April 22d, aymptoma pointing to au invasion of 
the bealthy lung by broncho-pneumonia appeared, and patient died with 
all the Symptoms of pncumonia and exhauation. 

BacterioBcopic esamination of pus revealed diplococcus pneumoniae 
(Fränkel and Weicbaelbaum). 
Gabe X. — M. G., male, aged four yeara ■, A^t\\ \?)\V. ^^.«Ä'j ■bsA 
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previou» history negative. Present Ulneas began eeven weeka ago with 
scar]et fever ; three weeke later the patient deveioped geoeral anasarca, 
this laated uDtil eight daye ago ; at the sanie time he had a severe cough, 
Chilis, aud fever ; constant aweating, lastiug until the date of adinSssion ; 
lüss of fleeli and atrength, also failure of appetite aud frequeot micturi- 
tion. 

Admisaion to hoapital. Patient anaemic and euiaciated, cough and 
dyapncea. Temperalure 99° ; respirations 42, and pulae 140, Signa of 
äuid in the letl aide. Heart apex puahed to the right of the aternum. 

Operation, exaection of rib ; twenty-nine and a half ouucea of pus 
of creaniy character evacual«d. , 

Bacterioacopic esamiuntion revealed diplococcus pneiimoniie. 

Reault: recovery. 

Cabe XI. — Male child, aged four raonths. May 9, 1890. Had been 
perfectly well until two weeke ago, at tbia time child waa vaccinated ; 
simultaneoualy with the vaecination, there appeared a burrowing abacesa 
on the dorsiim of the left fout which wa» doep and pasaed between the 
metatarsal bouea. Eight daye ago a febrile movement appeared and 
the patient waa referred hy me to a aiirgeon for treatment. There 
were at thia time uo lung eymptoma. Three daya ago the child de- 
veioped cough and dyspneea. 

Status : There ia cough, dyapncea, aighing rtapiration ; pulae increaaed 
in rapiditv; teraperature 103°; abacesa on foot still present; vaccine 

tmstule Btill size of five cent piece aud angry-looking. Kxaminatiou of 
eft aide revealed chext füll of fluid and needle withdrow pus, light 
yellow, thin, easily separating into two layera, clear and seroua, upper 
and lower purulent. 

May 10. EsaectioQ of rib ; six ouncea of pus (milky) evacuated. 

12th. Died; na autopsy. 

Bacterioscopic examination of pus revealed Streptococcus pyogeoes. 

Ca»r XII. — J/ttJ/, 1890. Mate, aged twelve montha ; well deveioped; 
haa been suft'ering from pertussis and just reeovered ; about two weeka 
before date waa doing well, whensuddenly there appeared a new cough 
with dyapniBa, and broncho-pneuraoniaof the right lung was diagnoati- 
cated. The cough and fever and dyspneea stiTl contiuued up to May 
9th, when fluid waa found in the right aide. A needle introdiiced nbout 
thia time withdrew a clear aerum; t«mperature lO'i" ; pulae 160, and 
rapid respiration. Tranaferred to the hoapital, where child uext day 
showed a meaalea eruptiun. 

ISfh. Needle introduced into rightaideand pus waa withdrawo ; child 
waa doing well, but on the nioming of the above date, patient auddenly 
deveioped tympanitea (peritonitia(?) ) and died. 

Bacteriosrapic examination of pue of May 13th and serum of May 
dth revealed diplococcus pneumonite. 

Cabe XIII.^Empyettia; Perforation; spontaneous recovery. Female, 
agedthirteen montha. May 12, 1890. Previoua history negative. Child 
waa taken ill about three weeka ago wilh cough, fever, dyapnnea. The 
child had dyapncea, and moaned when it breatlied ; there was a freqiient 
cough and a temperature of 103i° ; pulse 160. Examination of ehest 
showed coiiaolidation of the left upper lobe (dulneaa, bronchial voice 
and breathing). Diagnosia : broncho-pniimoriia. The patient aeemed 
to improve un to a week ago, when the temperature and cough persiated, 
the dulnese oehind became more marked and apread toward the baae 
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oftheluDg; fremituH abaent; voice and breathing bronchial, Needle 
introduced and pus withdrawn from left side, greenisb-yellow, adheaive; 
heart not dUplaeed ; Operation adviaed. 

Auffust 1. Child had escaped from Observation, and having refused 
Operation poaaed under care of others. It was brought to me, August 
Ist, for diarrhcBal trouble ; ehest showed no signs of old trouble ; lung 
hadespanded; voice and breathing good, no friction sonnda, There 
was a slightduloess only left over the affected side; frerailua good ; no 
fever; child looka much improved. Mother says that after leaving my 
care the patient grew worae until ahe began to cough iip large amounts of 
yellüw matter (pus?). Tbis continued some time at intervals; patient 
recovered ; no cough. 

BacterioBCopic examination of pus May 12th ; diplococcus pneumoniae. 

Gase XIV. — May 13, 1890. L. H., aged eighteen montha, male ; pre- 
viouB hiatory negative ; father and mother well and in apparent good 
health. Niue days ago child developed a cough, fever and dyspucea; 
the dyapncea increaaed, fever continued and there was restlessnesa ai 
night. When brought to me the child waa auiemic; had aigna of 
rhachitis ; there wa^ much dyapntea and moaning respiration, drowsinesa, 
and partial atupor. Temperature 10-5°; pulae 165; respirationa 56. 
Phyaical aigna of fluid in right side below mid-scapula, needle intro- 
duced and removed, a clear bloody aerum obtained. 

lith. Needle introduced, «gna of fluid having increased, and with- 
drew milky pus, 

15ih. Exsection of rib, eightounoes of pua removed. 

Bacterioacopic examination sbowed staphylococeua pyogenes aureus. 

Cä3f: XV. — D. H., male, aged five and a half years. Father and 
mother living, has had no apecial illneas; present illnesa datea from 
October 6th, wbeu there waa fever and pain and dyapncea ; the pain waa 
referred to the stomach ; there was no distinct history of chill, When 
first Seen, October 7th, patient was a well-developed child ; no signs of 
paat rhachitis ; there was dyapncea, a dry cough, fever ; there was also 
Bome reatlessnesa ; complaina of stomach pain. Temperature 10'^°; 
pulse 130; respirationa increased. Signa in ehest negative. 

October 8. Temperature 104" ; pulse 140 ; respirationa rapid ; pain in 
right aide; ruaty Sputum. Dij^nosia at this time; right lobar pneu- 
monia lower lobe. At end of five days aigna pninted to a reaoliition of 
an ordinary lobar pneumonia ; temperature 102°. 

19tk, Signs of fluid in ehest. The boy has not been doing well, and 
new Signa appeared; losa of fremitua; flatness, bulging of right side; 
flubcrepitant räles eloae to the ear, voice and breathing though coarae 
heard overwhole cheat ; dyapncea great ; temperature 103}° ; pulse 160; 
respirationa rapid. 

ilst. Operation: simple opening in ehest and tube inserted ; about 
half a pint of pua evacuated ; not fcetid ; yellow eolor. 

27tk. Diacharge fcetid and penetrating odor ; the drainage bad and a 
reBection waa performed, November 5th. Final complete recovery. 

Bacterioacopic examination of pua firat takeo from ehest ahowed ' 
coccus pheumonias. 
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sn'AL Classification. 

The cases here recorded, froni a clinical and baeteriological etand- 
point, divide theniselveB quite readily into groupa. 

Gkoup I. — Here we can place thosp casea of empyema in which the 
bacterioacopic examinatiftn revealed tlie staphylocoucus pyogeues aureus, 
or the Streptococcus pyogenea. These mkroorganisrns did not exist 
HHSDciated, biit in so-called pure torm aod isolated in the esudate. The 
etiolügy of these cases ia very difticult to make out, because tbis group 
does not include cases of enipyema where an extraneoua source of infec- 
tion esists. Thoae casea of empyema in which the pleuritic exudate 
aboK'S simply the preaence of the ataphylococcua or atreptococcua alone, 
and where there is no history of trauniatisni with Perforation of the skia, 
or where there is no suppiirating ((hjub of infection outaide the pleural 
cavity, are niost puKzling to explain because the bacterioacopic fiadlDg 
gives US no clue aa to the origin of the diaease. The staphylococcus 
and Streptococci are microörganisnis which exiat in auppurating pro- 
cessea of the niost diverse nature and Situation in the body. I have 
four auch caaeö to place under thia beading. Oiie female, aged seven 
yeara, and three male cbildren, aged eigbteen months, two yeara and 
twelve yeara respectively. In none of theae casea was there a hiatory 
of traumatiam of any kiüd. When they came under observaliün, ihey 
had been ill witb Symptoms of pulmonary trouble tbr perioda varying 
from one to six weeks. 

ÄBBuming tbat an infection of the pleura is moat apt to reault from 
adjacentinäammatory procesaes, the moat uaual disease precedingorcom- 
plicating such a pleuriay ispneumonia. Weichselbauni haa demonstrated 
tbat in addition to the pneumococcus of Fränkel, there exiate in the 
lungs of Pneumonie patiente the atreptococcua pneumonise (or pyogenee) 
and the staphylococcus pyogenea aureua. Though we cannot aa yet yield 
to theae microörganisma the dignified position of being the direct cauee 
of pneumonia, we find that they exist in the lung constantly as ao-called 
mixed infections, as they do in diphtheria. Tbu' has argued tbat 
microörganisma in pneumonic fibrinoua pleuritia and pericarditis (pneu- 
mococci) ßrst und their way tbniugh tbe lymph Channels into the sub- 
pleural tiaaue and tbeu iuto pulmonary pleura, and finally gain the 
surface of the pulmonary and coatal pleura; from thence they may be 
carried into the mediaatinat epacea and rench the tiaaue of the pericar- 
dium and even the muscular tiaaue overlying the costal pleura. It is 
true that tbe failure to find the pneumococcus in the exudate does not 
diaprove the possibility that at aome early atage of the empyema it might 
have been present ; however the tendency to-day is to consider the active 

I Centralbl. f. bakleriol-, ISSD. Bd, v. 



KOPLIK, BTIOLOOT OF EMPYBMA IN CHILDBBN. 

predisposing cauHes expoeure to cold and rooisture. It ie thought that 
though the aboYe microiDrgaDiBDia luay exist in the air passages, as faas 
beeil proveu in the ncse and raouth of a healthy individual, they may 
remain inert until, cold and wet redudng tlie resistant vitality of the 
organisro, they cause an empyema; so a wouud in tlie ehest wall with- 
out Perforation of the skin may exert a similar influence. 

Group II. — The cases of erapyeraa which fall under thie group are 
the moBt intereating of all pleuriaies. They are thoae whieh either com- 
plicute or follow a pneumonia. In the pleuritic exudate of such an 
empyema thediplococcus pneumouiie (Fränfcel and Weichselbaum) may 
be denionstrated as in all of my cases. 

These were two female children, aged thirteen montha, and two and a 
qiiarter yeara, reapectively, and aeven male children aged twelve months, 
two yeara, two two and a half yeara, three and a half years, four yeara, 
and five and a half years. They had been ill when they came under 
Observation for perioda ranging frora oue to nine weeka. In one case 
the patient had been under the Observation, from the very beginning, 
of a akilful ohserver (Case XV.), aud the diagnosis of lobar pneumonia 
followed by a pleurisy (empyema) was distinctly traced. As recorded 
elaewhere, the diplococcus pneumoniae (Fränkel) could be easily recog- 
nized in thecrude pua by spreadiiig lipon cover-glass; beautiful capaule 
appearancea were also obtained. Pure cultiirea were isolated in every 
ease and their virulence teated lipon animala while the culturea were 
still recent. The experlmenta were in the directiun of intra-pleural or 
pulmonary injectiona, so that appearances in tbe aoimal experimenta 
resembled very much what ia aeen in the human aubject. If such a 
pathogenic microörganism is found in a pleuritic exudate, it can be 
traced to only one probable source, the lung. Il ia scarcely necessary 
in any of theae casea to prove clinically the esiatence of a pneumonia. 
If one will refer to the hiatories of tbe cases he will see that in aome a 
pneumonia, either of the lobar or lobular type, must have been in active 
progreaa when the empyema was operated upon. Al least the pbysical 
sigUE and Symptoms indicated thia condition of alfairs in the lungs lipon 
the opposite side to the empyema, if not in the lung corresponding to 
the empyema. 

In one caee, where tbe patient auccumbed, the opposite lung was un- 
doiibtedly affected. In other caaes, after Operation, the temperature 
would not ouly persist, but persistent broncho-pneumonic proceases were 
preaenl; this was uotably the history of Case III., who continued in 
the hospital for months, being fiually diacharged cured. In these cases, 
tuberculosia waa excluded by all possible methods, both clinical and 
bacteriological. But in the majority of the cases in whicb tbe pneumo- 
coccus was found in the pus of the empyema, tbe evacuation of the pus 
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msrked the retrograde of all armptorDB and recovery of the patient, 
ehowing that the poeumoDitt, jf it exist«^, bad preceded the accamula- 
tioii in tbe ehest and bad paseed through its various stages. The pneu- 
mococcus has been found by Weichselbaum in lungs tbe seat of lobular 
pneumonia, as well as in tbose the eeat of lobar proceas. 

I have eläewhere described the macniecopic cbaracters «f ihe pleural 
exudates in the cases of empyema beiongiog to tbis group. But in two 
the pleuritic fluid when lirst withdrawn from the cheat was serous in 
cbaracter. in one case eveo devoid of flocculi. In both of these casea, 
tbe exudate taken later with au exploring syringe waa markedly puru- 
lent, aud both casea were operated upon. la the eerous fluids first 
obtaiued, as also in the purulent esudate, tbe diplococcus was found. 
Tbia sbows diatinctiy that tbough an esudate may be serous at first, 
it niay aubsequently become markedly purulent, not oc account of any- 
tbiug introduced into the ehest on tbe occasion of the first puncture, 
but from tbe continued action of microörganiams already preaent (diplo- 
ooccua pnemonia or Streptococcus pyogeneB, Fränkel). Again, pus in 
the ehest hs^ a. tendency, whhout thig cavity, to separate into strata, 
the Upper one being serous and containiug but few leucocytee; we may 
Bspirate tbia Stratum in a marked empyema, and thus cnn not draw any 
definile conclusion as tothe nature of the exudate. If an esudate con- 
tain Streptococci, even though serous, we can with certainty prediet the 
advent of pus (Fränkel). We luighl niake a similar assertion of fluida 
containing the diplococcus pueumonisc. If u serous fluid withdrawn 
Irom tbe ehest fails to reveal any microörgnnisma upon stain or culture, 
we can conclude that there is a probable tubercular e!ement in tbe 
pleurisy (Fränkel). If such a serous exudate suiaetiuently showa ihe 
presence of microörganisms (Streptococci) and itien becomes purulent, 
we can auspect contamination. With conscientious cleansiog of a needle- 
ayringe, we may fearleaaly enter the pleural cavity witbout having in 
the least compromtsed tbe health of the patient. I am certain much 
misunderstanding hai ansen on tliis aubject through a niiainterpretation 
of the real nature of aome of theae serous exudates. While some are 
devoid of inicroorganistns (tuhercular), others are filled with pyogenic 
microbes, capable mit onlj' of producing suppuratioa, but maintaining it. 
Group III. — This group, wbich includes empyema of tubercular 
nature, is moat unsatisfactury in ita varioue aspects. Fränkel, who spent 
much time and patience upon tubercular pleurisies in the adult, found 
cflses in whicb esamination of the exudate yielded a negative result. So 
common was tbia, that he concluded that a negative finding was much 
in favor of tbe tubercular character of tbe exudate. Tbcse exudates 
may be localized or involve the whole pleura. They may or may not 
be accompanied by luiig areaa of tuberculosis; in caaea wbere the lung 
s iuvolved, iu the adult, tlie tubercle baeilli may be found in the Sputum 
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but in children the exaraination of tfae Sputum is not always practicable. 
If, as in children, the liing ahowa no positive involvement and the 
examination of the esudate ig negative, diagnoaia and prognoaia are 
difßeult. Ehrlich (^Charit& Annais, 1888) explains the abaence of 
tubercle bacilli in two ways : 1. Tlie iibrin formations in the exudate 
reniove the bacilü by enclosing them. 2, Thickening of the pleura by 
adhesiona causes a resistance to the transmigration of bucilli. In 
erapyema, the bacilli are more numerous than in simple pleuritic 
esudates, because eells pasaing in myriads into the exudate are more 
apt to carry bacilli with them. Israel and Gerhart think tbat the 
bacilli ratber beoome entrapped iu the miliary growths of the pleura, 
and thuB do not pass into the exudate. 

I have but one caae to place in this group, tbat of Gase II., a boy of 
eight yeara, who had had aeveral bronchitic attacka years before the 
advent of bis empyeraa. The exudate had to be repeatedly examined in 
Order to establiah the preaence of tubercle bacilli (stained by Ebrlioh'e 
method), but the experimenta with animala ivere of a negative character. 
In this caae the Streptococcus pyogenes was also found in the exudate 
from the very firat ; thia ia similar to a caae in tbe adult recorded by 
Fränkel. The forraation of adhesions tying dowu the lung muat have 
been exceedingly great, for Operation found the lung unable to expand 
and repeated exsection of the rib had to be reaorted to, in order to obtain 
partial closure of an immense suppurating cavity. The deformity reault- 
ing was moat pronounced. I have made attempts in other children and 
thia boy to obtain aputa for examination, but have not aucceeded. I 
attributed my ill success in inoculatioo upon animala to tbe presence of 
coDtamination in the pua. 

ThuB, my group of tnbercular empyema remaina unaatiafactory, 
thöugh diagnoaticated with a certainty from the presence of tubercle 
bacilli in the exudate. The lungs upon examination yielded no 
evideucea of involvement. 

Gröop IV. — In this group we might elass those cases of empyema 
in whieh some locus of suppuration situated in another part of tbe body 
may be with great probabiJity pointed to aa a source of infection. 
The infecting focus may be adjaeeut, aa iu the caaes of Fränkel, 
where a retro- pharyngeal abscess or perforuting Peritonitis were the 
cause of the empyema, or the empyema may be one of the manifesta- 
tiona of a speeies of pysemia (aa in my owu case). Thia waa a male 
infant, aged four raonths, who was perfectly well up to within two weeka 
of it» death. The Infant waa vaccinated and then developed a burrow- 
ing abscess of the fuot, and after this the empyema appeared. No 
autopay was allowed ; it wouJd have been interesting to aee (though no 
pneumococcua waa found in the exudate of tbe pleura) wbether a pueu- 
monia (pytemic) waa preaeut with the empyema. The rapid death of the 



[ 




22 KOPLIK, ETIOLOGY OF EMPTEMA IN CHIL1>RBX 

child speaks io favor of some virulent iiifectiua ; an autopsy 
revealed several other hidden focJ of euppuration. 

The bacterioecupic finding and esperimeDla ia the above case are 
inCeresting. The Streptococcus which was isolated and existed aloae in 
the exudat« wm certainly very virulent. Ttro aniuiaU iujected with a 
pure cullure (15 and 16), both died. Both were jnjected at the 
same liine with the same culture ; the one in the pleural cavity, in this 
case, the animal died in two days ; Streptococci were i'ound in the blood 
and Organs, but tliere were no iuflammatory exudat«s ; the kidneys were 
awollen and the spleeu was enormoua in size. The secoud animal was 
injected eubcutaneously, and the report of autopsy shows metaatatic 
abaceBBes all over the body with general jaiindice and eularged spieen 
and cloudy kidneys. These results ditfer widely from those with strepto- 
cucci obtained from caees o£ Group I. Here the animals survived and 
autopsies after months showed no effecls of infection, or as in rabbit 14, 
only the eftects of local processes limited in nature. 

Putrid Empyema. 

By this, I desire to deaignate those cases of empyema in which there 
was a putrid ur fcotid odur to the diischarge, and iu which this odor 
persisied. 

In both of my cases the exudate turned putrid after Operation. In one 
(XV.) the empyema fblluwed a pneumonia, and in the fluid firat with- 
drawu from the ehest, the pneumococcus alone exiated. In this case, on 
accountof the imperfection of drainage due to the first mode of operating, 
there was retention of puB, the ehest wound flnally closed, and when re- 
opened again for reaection, the pua was very putrid. 

The second case was that in which the pus showed the presence of 
tubercle bucilli. There was no odor to the pus upon tho tirst resection. 
But there was not only lack of any expaneion iu the lung, leavlng an 
immense cavity iu the ehest, but the pua remained in this cavity. Here 
the emyema becanie putrid, neuesaltating repeated washings of the cheat 
with creolin Solution. In apite of thia fact, the pus remained putrid. 
Inveetigation aucceeded in revealing the presence of a floreecent green 
bacillus, rather thick and short, which üuldified gelatin (much like that 
found in water) aud grew upon agar of Weichselbaum in a dark-green 
lüyer with a rather raawkish odor to the growth. This is all that could 
be found in additioii tu the tubercle bacillua and atreptococcus previously 
preaent. Thisshowa that the mostinnocent exudaCe may turn putrid, as in 
the caaeof Pneumonie empyema, as well as the tubercular cases. 
rational to auppose that lack ofexpansion of the lung or retention of pus, 
eepecially where the ehest has been injected with so-called antiaepticsuli 
tions (in the above caaea boric acid or creolin), are conditiona peculiarly 
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favorable to the development of putrid esudates. I have seen air enter 
daily freely into the ehest cavity without causing the pus to become 
putrid ; also the introduction of bacteria froni the lipa of the wound was 
uoavoidable, oo account of the free moving of drainage-tubes and dreas- 
ings aad tampons over the mouth of the exteraal wouud. Yet drainage 
belog free, with füll lung expansion, no putridity appeared. In the 
future, the appearance of a putrid esudate io a ehest iu which primarily 
the puB pOBsessed uo auch characters, wuuld raake me think of retention 
due either to insufficieot drainage or want of proper expansion of the 
lung. 

Progsosis. — We can aafely say that the present Status of our knowl- 
edge in these cases enables us to asaure our patients with moderate 
certainty aa to the outcoine of the illnesa of their children. Such 
prognosis may be made at the bedside or within a very short period 
from the firat examination of a case. The simple means at the disposal 
of every cünician are adequate for the esaminatiou of crude specimens 
of pus, aad delay of u day or two at the most is all that may be 
necessary for niore deliberate investigation. Nor do I think that we 
should lake too much credit to ourselves for the recovery of a certain 
clasa of these cases whicb, under proper guidance, invariably gct well. 
ThuB, it would appear that the best prognosis is held out to thoBe 
which belong \o Groufs I. and II. More especially is thia true of 
cases of meta-pneumonic empyenia. In one of these (XIII.), in which 
the purulent exudate filled the cheat and was withdrawn from ihe aame 
by exploring needle and contamed pneuiuococci, the patient recovered ; 
baving refuaed Operation, the empvema perforated the lung and ihuB 
gaiiied exit externally, pus bemg toughed up. Subsequent examination 
of this case revealed nothiug abnormal on the diaea^d aide but alight 
dulnesa. The lung hail thoruughly espanded. Fränkel records simi- 
lar cases in the adult. It would scarcely be well Co expect too mueh 
from such " laissez faire" treatment, for a large percentage (Ziemssen's 
Vorträge) of cases which are allowed to perforate die. The age of the 
patient and the preaence or abaence of any considerable pneumonia will 
weigh in each case. Some autbors are enthuaiasts for the simple opening 
and drain in the ehest ; otbers insiat on tbe trial of repeated aspiration ; 
others contend that resection of the rib is the only safety of the patient 
and secures a rapid expanaion of the lung. The trutb lies in the etiology 
of the cases of empyema. In tbe meta-pneumonic exudatea caaea will 
do equally well by tbe Yarious modea of treatment ; in other words, the 
pus evacuated by whatever means, there is an inbereut tendeacy to 
absorption of what iuüamraatory product there is remaining and return 
to a nurmal Status, bm in tbe pneumonic lung. 

The Pneumonie exudatea, if tbey hold out auch brilliant prospect of 
recovery to the patient, are a striking contrast to the tubercular cases, 
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where only a partial recovery is at best poeaible. There are caaes on 
record wbere, especially in children, an empyejua (Ziemasen'B Vorträ(/e) 
of established tubercular nature has made an apparent good recovery, 
yet we must doubt ita permaneney. We cannot rid ouraelvcB of the 
idea that a large estent of siirfacä like the pleura, osce tubercular, 
must, if recovery takes place, be a latent danger to the patient.' Id 
other cases, tlie recovery resulta with fistulffi, retraction and all the con- 
comitants of permanently crippled respiratory apparatue. The pyiemic 

»cases are fatal, ae far as we kiiow.' 
' Elescb and Vailtard (Arcb. de Fbjsiol. et Ps.th., 1886) tiare made autopsies lipon 
pleuriiias üf a, tuberaular chsracter «liich Lad Bpparently recovered, and were able to 
proye thoir tubercular natura at autopay. 

' I desire to exprees my gjncere obligatirinB ta Dr. Ba.riitin Scburlau.or the Muunt 
Btnai HaepiUli for the clinical mat«rial which he so kindly plaoed at tnj diepoBal. 
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ETIOLOGY OF DIPHTHERIA. 

An EXPKKIMKNTAL StI?I)Y. 

By T. Mitchell Pbüdden, M.D., 



Tbe thoughtful etudent of diphtheria is early impreesed, alike in 
rtiidieg by the bedside, at the dissecting-table, and in the laboratory, by 
tli6 indefinite cooception whicli so widely prevaila as to the nature and 
liinilationH of the disease. The difficultiea with which thie lack of pre- 
wnou investa the subject are especially feit when he is tryiug to get light 
DpoB its etiology. The standpoint fronj which theee studies are under- 
lilien can, perhaps, be best made clear by a brief atatement of the viewa 
"liifih the writer believes to be generally held in thia coiintry as to the 
gweral nature of diphtheria and its relations to diseases not infrequently 
«ttfguuded with it. 

Diphtheria, in its moro pronoiinced forms, is an acute infoctious dis- 
QIBB, presenting in most cases a more or less characteristtc local lesion 
»some of the externa! or internal surfacea of the body. TLia local 
löion is moat frequent in the pharynx and upper air-passagea, but may 
*Wiiron any niucous meoibrane, or on the skin, or on the surfacea of 
wounds, 

Tliia looal iiiflaminalion may find expresaion in a variety of waya. 
"Wiere may be a aimple redness of the affected aurfaces, which pasaea away 
Iwving no trace. There raay be a more or leas intense catarrhal inflam- 
DUlion with much or little exudation, and nothiag eise. There may be 
■ limited or extended superficial ordeep necroaia of the uiueoua mem- 
braoe, a form of oecrosia called coagulation-necrosia, in which the nuciei 
of tbe celk diaappear, and the cell bodies are converted into a more 
or iesa homogeneoua or granulär maas somewhat reaembling fibrin, ao 
<Üiat the aflTected aurfaces appear to be covered with a whitish or grayiah 
j>ellicle or uiembraiie. There may be, in conuection with or without 
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this necrotic pellide, a tibrinuu^ cxiiilate interiiiiug!e<l wlth Icucocytes, 
fragnienta of epilheliül cells, red-blood cells. and granulär matter. 

The pellide, ur falso nienibrane, peeurlo-membrane aa it is called, may 
be looBely iittache<l to the afTecteil surfaces, or so firmly adherent a<i 
to seern to form a part of the uoderlying tiseues. Asgociated with all 
these forma of the local lesiou of diphtheria are varying, but uaually 
large, niimbera of deod and living microorganisms. DUinte^ation and 
BoAening or esfoliation of the false membrane, with or withont loaa of 
substauce of the underlyjng tissue, ulceration, phlegmoa, cedema, and 
abBcess, repreaent occaBional progreaaive phaaes or com]»lication9 of the 
lesioD. The adjacent lymph-glanda are apt to be awollen and congeated. 

It ia not necessary to desurihe here in more detail the minute stnic- 
ture of the false membrane in diphtheria, nor the varioue minor modifi- 
catious which it preaeuts. Nor ia it necessary to do more than call at- 
tention to the fact that, althuugh the ovcurreuce of a falae membrane is 
very frequeot in the diaease and uf great diagnostic importance, there 
are caaea of genuine diphtheria in which no falae membrane ia formed. 

It is, however, highly important to remember that, ao far ae its aua- 
tomical characters are concerned, a falae membrane very similar to that 
above described ia by no meana limited in its occurrence to diphtheria. 
A paeudo-mombrane may be induced experimentally in animals, as it 
would seem, by any agency which will deprive miieoua membranes, auch 
aa that of the trachea, of their epithelial covering, and fulfil the condi- 
tiona of fibrin-generation through the induclion of emigration of leiico 
cytea. It may be formed under the influence of a great variety of local 
irritanta, auch os steam, cniitharides, cormsive Sublimate, araenic, eiil- 
phuric acid, ammonia, etc. It may also be formed as Hitebner (1) has 
Bhown, by auch a local temporary mechanical interference with the circu- 
lation in the atfecteil part aa will impair the integrity of its vascular 
endothelium. 

Under all of these conditions, then, a falae membrane may be formed 
easentially similar in anatomical character, so fiir as we yet know, save, 
perhapa, for the microorganisms which it containa, to aome of the forma 
which are frequent in diphtheria. Thia falae membrane ia often called 
a croupous membrane, and the form of inHanimation which it accom- 
panies a croupoiia inHammatiou. It ia also, unfortunately, termed a 
diphtheritic membrane alike whether it occura in diphtheria or in in- 
fiammation due to a variety of other local causea. 

The attempt to eatabliah an anatomical diatinction between those forma, 
eepecially of pharyngeal and laryngeal inflamniation with the formation 
of a falae membrane, which, on the one band, seemed to be of a purely 
local character, and, on the other, were aaaociated with evidencea of sya- 
temic infeetion; the attempt, in other words, to e.Jtftbli.sh a morpho- 
logical criterion for the differentiation of what ia known aa croup or 
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aimfilejBeudo-inembranouBinüammatioDofthelarj'iixaudofthepharynx I 
ftom a more serious form of disease called lUphlheria, waa a legitimate '1 
attempt to meet KD urgent demund for preciaion in the interesta both of 9 
treatment and Prophylaxis. J^pecially under Virchow's teaching, it was l 
at oue time generally believed that, if the pseudo-raembrane had evi- I 
deutly encroached upou the structore of the underlying pnrlB, bo that f 
itarenioyal involved a loss of aubataoce, ibi formatiuii waa diie to thoB^ i 
igeucics which induc-ed the diaease ksown aa diphtheria. If, od the I 
ntlier band, the pellicle waa superficial, it was the resulti.ifa simple local | 
cruiipuua iDflaramation. and ruight be due to a varieiy of cause-s. When, ■ 
howflver, it became evident, na it soon did, thatiu very niany cnses in whlch ■ I 
S more or le^ extensivo pharyngeal or laryngeal indaniniation with ft'J 
pwudo-membrane, waa associated with grave ayatemic reaction, the false. I 
niembrane was apparently entirely superticial, and couhi be stripped off | 
without injury to the underlying tissue; when, on the othor band, a aim 
larlocal inflammatiou develuped with no evidencea whataoever of eyetemio I 
infeotiou, and with uo tendeucy to the apremi of the diaeaae from «ne ( 
indiFidual to another, atid still it was found that there nnght be a. close 
adberence, even a genuine iufiltratiou of the underlyiug tissue with the 
false membrane : it became evident that the deep or auperücial character 
oftlie leaion was a dislinetion betweeu ainiple psendo-menibranoiiB 
pharjDgitia or laryngitis nud diphtheria wbich, in fact, did not distin- 
guish. 

In the reaction which followed the loss of fhith in this anatomical die- J 
tiDction between simple croupous and diphtheritic inflanimation, the { 
oflen repeated obaervation that caaea running the oniinary course of | 
oiiimple locat croupous inflammation with no aystemic reaction, might 
■pparently serve as a atarting-point of wideapread epidemica of genuine 
"iphlheria, led rnnny Ui take the ground that every inflammation with 
the forniation of a pseudo-metuhrane which was not evidently traumatic 
~-i. «., due either to cheinical or mecbanieal injury— should be regarded 
^ diphtheria. In other word.'*, the view eeenis generally to have become 
preralent that it ia at least sufe and wise to consider those forms of dis- 
*** comnionly known aa äimple croup or iiseudü-membranoua laryngitis 
M(| paeado-membraiious Pharyngitis aa all local teaions of diphtheria, 
'''II diphtheria in which tbe Symptoms of general intection are aometiraea 
*6ll deiined and aometimea very little luarked or abacnt altogether. 

Whetber the material which induces the inflammation in diphtheria 
'Oüietimea reacliea the point of local expresaiou through the blood- 
^^aaeis, or always from the aurfece in the aflected region, it is not poa- 
"We now abaolutely to aay, but both clinical and experimental evidenceB 
■peak atrongiy in favor of the latter view. 

The observationa, largely clinical, but iu part anatomical, which have 
lud to the general belief that diphtheria is an acute infectioua diseaaa 
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are too well known to need recapitulation bere, If it be an ocute infec- 
tioua diaease, the great advances iü our knowledge of otber. diseases of 
this duss would jiistifj ua in the conjecture thut it is caueed by bacteria 
and by aome one or more particular species. Should auch speciea, 
proved to stand in an etiological relationship to the disenae, be nlti- 
matfily discovered in the local lesions, most of the diflicultiea of defi- 
nition nhich now beaet uur path would be liirgely reraoved. In otber 
words, it is the etiological iäctor in diphtlieria which we need to know 
in Order to make those exact distinotions betweeu it and other diseases 
with a siniilar local lesioD, whieh the exigencies botb of Prophylaxis and 
treatment deniand, When we know what causoa diphtberia, then, and 
not tili then, ahall we know what diphthcria really is and how to define 
it. In the meantiine we bave to search for the etiological factor in the 
diaease, without a more preciae diaraoterization of it than is furnished 
by tbe clinical obaervntions in each particular ctise. 

A large numlier of the older observere, in the uac of the comparatively 
crude metboda formerly in vogue, found bacteria of various forma In the 
membnuie, and luost üf these seemed to lielong to the group of micro- 
cocci, although bacilü are noted. But we bave long since learned tbat 
the moriihological examiuatiou doe» not ^udice for the det^rmioation of 
a bacterial epeciea. We inust cultivate them in pure form to learn the 
mucb more definite biological features which characteriKe thetn. Not 
leas indefinite were the reaultH of the early attempts to reproduce tbe 
disease in animula. For the moat i>art, the inoculation of animak, 
either aiibcutaneuusly or on the mucoue membnine or directly lato the 
blood, was pnictiaed witb fragmente of the faJse membraue, or with 
culturea from these, which, owing to the lack of proper metboda, were 
never pure cultures of a single apecies, but a mixture of varioua forma, 
Under these conditiona, sonietimes in the aninial a falae menibrane, or 

; what paaaed for auch, was produced ; sonietimea fatal aepticteiuia or local 

.' inflammatory lesions ; aometiniea all of these together, and sometimea 

none of them, But we ahould not forget tbat neitber a falae menibrane 

u nor aeptica'mia nor a simple loca! inHammation, nor even tbe simul- 

taneous occurrenee of these neceasariiy constitutes diphtberia. 

U We now know tbat there are many forma of bacteria whicb, when 

introduced into tbe bodiea of animals, produce aerioua disturbance, 

i{ marked disease, and even death. We kuow that some of the bacteria 

which are frequently preaent in the healtby human body, or its excre- 
tions, may, when introduced into the tisauea or blood of animals, induce 
disea-« and death. So tbat now-a-days, when animals are inoculated 
with such unknown mixturea of various kinds of germs as may be in a 
dipbtberitic inembrane and die, our interpretatioii of the resulls is much 
more guarded aud our conciusions mucb leas sweeping thaii was for- 
merly the case. 
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Forourpresentpurpof*. theii, we may posa withont detailed review thl 
loug liBt of patient rei«HrcheB on ihe etiology of diphtfaeria which pre 
ceded the formulation of llie Dew melhoda of bact«rial study by Koch; ncA ■ 
becauie they are without value or importance, but becnuse the vantagä- I 
ground of the modern observer is on a so nitich bigher plane of exact- 1 
MB9 and preeision.' It irnplies no lack of res|>ert for the conscientiouB I 
vorlters of an older period of scicDce, that at the advent of a new aaA I 
Ktolutioniziiig mode of re^earcb the earlier resoltä ehould for the uioment J 
be «t aside until in the light of new and rapidly accumulating facti 
their signiticaiice can he justly e»timated. 

HrarOKicAi. Shuhary. 

The first exact study of the etiology of diphtheria hy the use of thl 
nmdem culture methoda was hy Loeffler, in 1883(2). At this tiine,J 
afor a careful rfsumi of the work which had gone before, thi;^ ohserverl 
iSDie to the concluaion that no reliaMc data wero at hand for fisingl 
upoQ any particular epet-ies of bacteria as the cause of diphtheria ; i 
W any of the variously modified inoculationa of animals, either withj 
ibe cnide membrane of diphtheria or the inipure cuUures from it, e 
ipdueed what could fäirly be regarded as real diphtheria. 

It will suifice for our piiq>ose to give an outline of Lueffler's reBults. 1 
TwDspecies of bacteria vere found hy him. sometimea alone, .tometimefi 1 
together, in so many cases as to render tliem of apparent significanee. I 
The% were: 1, a chain coccus or Streptococcus; and, 2, a slender 
Indllue. 

So 6ir as the chwn coccus is concemed, although he apparently found 
il present hy the morphological examination, in a considerable nuinber 
of cases — as well in the blood and viscera as in the false meinbrane^he 
'«olated and identified it by cultiires in tmly five casea ; from the tonails 
in tbree of them ; from the heart, liver, and spieen in two ; from the 
kidaey in one. Not only the biologieal charaoters of the chain coccus, 
but ii8 general effeets upon inoculated animaJB would seeni to indicate 
'tfi cloBe relationship, if not ila identity, wlth the Streptococcus pyogenes 
Mil slreptoOTcouB eryaipelatos, Its local effects upon inoculated mueous 
fflembrane did not at tili resemble the characteristic common local lesions 
of iphtheria. Loeffler is diaposed to consider this species, in most cases 
M least, aa of socondary importanee — though perhapa inducing compli- 
Wions; but bis reasona for this view do not seem to be very precise or 
»nvincing. 

The bacilli of Loeffler are about as long on the average as the bacillus 
hiberculoaia, and about twice us thick. They are frequently a little 
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thickened or knobbed at the end. They stain readily with alkaÜQe 
raethylene-bliie solutioua. They are irainubüe, and do not grow at the 
ordinary temperature of the room. On blood-^erum or on a mixture of 
blood-semm with beef-tea, peptone, grape-Bugar, and aalt, they (^row 
readily at 37° C. (98.6° F.). They grow, also, aahaasinoebeen shown,oii 
Dutrient agar, to which ten jjer c«iit. of glycerine haa been added. These 
bacilli were obtained in pure culture frora the fklse membranea in six cases 
of dlphtheria. Id one of these caaea tbe Streptococcus wa.'^ also found. In 
four of theni the material examined was the membraue simply, taken 
froni chiHren during life. By a simple raorphological examination of 
seveu other cases Le found bacilli whicb apjwared to be eimilar to those 
which he had cultivated. In the cases, however, which were examined 
both morphologically and by cuUurea, the bacilli do not seem to have 
been more frequently preaent than were the Streptococci. 

Culture» of tha bacilli injected aubcutaneously into guinea-pig« killed 
the animals withiu two to three days, producing a wliitish or hemor- 
rhagic exudate at the seat of inoculation and widespread tedema of lli« 
adjaceot subcutaneous tissue. The internal organs were free from the 
inoculated bacilli, which were present ouly at the seat of inoculation. 
Introdiiccd into the miicoua membranes of rabbits, guinea-piga. chickens, 
or pigeons, a fibrinoua pelliclo was frequently formed over the inoeulat«d 
Burfaoe, Soraetimes there were considerable general rederaa and pleural 
exudation. On the other band, the bacilli were not found in all typical 
cases of human diphtheria. 1 hey were absent in more than one-half of 
those examined morphologically, aud in four out of ten in which cultures 
were made. The bacilh were mit present in the fibrinoua pelücles 
induced on animal mucüus membrane either in nnmbers or situaiions 
corresponding to tbe human local lesion. They were ofien absent alto- 
gether. They did not seem to produce their etfects on uninjured mußnia 
membranes. They were found once in the niouth of a healthy child. 

Thus while tbe researcbee of Loeffler led the way along lines which 
may be regarded in r.iany respects as models for futiire workeri, no 
positive conclnsion was reached as to the cause of diphtheria. He con- 
clndes that while hia bacilli are poasibly the cause of diphtheria, the 
strict proof was not furnished by hia iuveatigations. 

Loeffler ia diapoaed to believe that there may be more than one kind 
of diphtheria; that tbe form of ihe disease in which the Streptococci 
are preitent ia characterized by a marked necroais of the affected surface, 
while the pseudo-membrane ia not prominently or extensively developed ; 
and, fnrther, that the cocci enter the lymph Channels and may find 
their way into varions distant parts of the body, even blockiug the 
smaller bloodvessels. That form of diphtheria, on the other band, in 
which hü finda the bacilli is cbaracteiiiied by an abundimt peeudo- 
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membrano which may contaiu the bacilli iu that part ivhich borders on 
the original epithelial surface. 

This View, that diphtheria might bc caused by different spenies of 
microörganiaiDB, had been alrcady urged by Klebe (3), wbo had observed 
that the bacteria common in the falae membraue in the casea which he 
had studied in Prague were of an entirely different form from thoae 
which he found in bis later observationa at Zürich. Wliile in the tbrmer 
caae* they were micrococci (microsporon diphtheriticum), in the latter 
they were bacilli apparently identical, niorphoiogicaliy, with those which 
the studiea of Loeffler led Lim to regard aa of uiuch signißcance. The 
bacilli are now commonly known as the Klebs-Loefiler diphtheria 
bacilli. 

In 1884, Emmerich (4) announced himaelf at the International Co ngress 
of Hygiene at the Hague as the diacoverer of the real germ of diphtheria. 
He considers the diaease in man and the pigeoo na ideniical. His 
bacillus is short and i^toiit, about twice as long as broad, is apt to occur in 
pairs. It grows luxiiriantly in ordinary nutrient gelatineat 15°C. (59''F.), 
not fluidÜying. On potato it gruwa vigorously, resembling the pneurao- 
coccua of Friedlünder. He Claims as the resuU of inoculationa of pigeons, 
rabbits, and white mice, that he prodiices a disease which is usually fatal; 
that a. pseudo-membrane forma in the trachea; and that the bacteria are 
found in the blood and in the internal organs, especially in tbe kidneys. 
Important aa theae reaulta of Emmerich may aeem to be, they hnve not 
been confirraed by otJiera, and in several partieulara there apjjear to be 
»üch possil)ilitiea of serioua error in his techiiical procedures that it would 
seem unwise to attacb a definite value to them nniil fuUer detail or con- 
trol reaearch by others haa given us more positive data. At a later 
lieriod Emmerich (5), while atill insisting upou the importanee of bis 
»lleged diphtheria bacillus, calla attention to the ftequent occurrence of 
Streptococci in the diphtheritic membrnnes. 

In 1886, Babee (6) reports the cultivation from aix cases of pharyngeal 
diphtheria, from eigfat casea of croupoua laryugitis, from three cases of 
diphtheria after measlea, from one caae of diphtheria after scarlatina, 
and from one case of diphtheria of the conjunctiva, of the bacillua of 
loeffler among others. In these cases he found sti'ept«ci>cci aasoeiated 
with Loeffler's bacillus. The detaiJs of bis work are not given in this 
Wpurt nor ia there any intimation that he tealed the pathogenic properties 
oftlieiaolated bacilli. In view of the incomplete character of thia work 
Wd of the later discovery (see belowj by Loetfler and v. Hoffniann, of a 
»omewhat similar non-yirulent bacillua, theae reaulta of Babes cannot be 
pven much weight as evident'e of tbe frequency of the occurrence or 
iniportauce of LoefHer's bacillua in diphtheria. 

In April, 1887, Loeffler (7) agaiu made a communication upon the 
subject, in whieb he atatea that in ten casea in which freah diphtheritic 
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membranee were examina] he found the bacilli in all. He also describes 
the occurrencc in iine of his cases of ti bacillua very siniilar in its morpho- 
logical and biological charafters to thoee found in hia earlier studies, but 
whioh was without effect upon animala. This he calls the "pseudo- 
diphtheritic bacillus." 

Penzoldt (8), in 1887, as the result of a long sericB of Bomewhat rambl- 
ingexperiments found that hecouid notsucceed in inducingtypical diph- 
theria in rabbits, ehickena, or pigeons by inoculation either with fresh 
diphtheritic membranes or with cultures froni them. He sometimes 
obtained thick or tbin, for the most part loose, pellieles over the inoeu- 
Iftted aurfaces, but these could be induced by a variety of bacteria wbich 
obviously have nothiiig to do with diphtheria. He givea but little 
detail aa to the apeciea which he i^olated by culture. He emergea from 
hia researchea with a dispoaition to i>elieve that diphtheria, in a olinical 
Bense, may be due to a variety of t-auses. 

Fränkel, in tbe eame year, described a case, in an adult, of diphtheria 
of the faucea and larynx witli aecondary pblegmoiioua inflainmation and 
pleurisy and pericarditis, from which he cultivated the atreptococcus 
pyogenes (9). He describea another cnae, also an adult, of diphtheria 
of the pharyiix and laryns with secondary uleerative endocarditia 
From the paeudo-membranes as well as from the heart teaion he culti- 
vated the atreptocoecua pyogenes. 

D'Eapine (10) haa reported the Isolation of a bacillua similar to that 
described by Loeffler, but the meagrenesa of hia published data prevent« 
a definite judgment aa to the iniportance of hia observationa. 

Earlyin 1888 v. Hofi'mann (11) described the very fretiuent ocourrence 
— in twenty-ai.'E out of forty-five ciises — on the miicous raembrane of the 
larynx, as well in diphtheria, acarlatina, mea'tles, and simple catarrb 
aa in quite normal cundit.ions, of a bacillua appareutly identical with tbe 
pseudo-diphtheritic bacillua of Loeffler. That is, it was very similar 
in morphology and growth to tlie diphtheria bacillus of Loeffler, but 
not virulent. A careful corapariaon of the genuine with the paeudo- 
diphtheritic bucillua led v. Hoffmann to the rocognition of biological and 
morphological distinctiona by which the two forms could be recognized. 
With thia knowledge he again set to work, and from eight new caaes of 
diphtheria he iaolated the genuine Loeffler bacilli. But these, in one 
caae, were not at all virulent for guinea-pigs, and in the othcra in a mueh 
less degree than those originally isolated by Loeffler. V, Hoffmann 
further isolated from three cases of meaalea the bacillua of Loeffler, the 
culturea in one case beiug virulent to guinea-piga, in two not. Six times 
in nineteen caaes of scarlatina he found Loeffler'a bacilli, and these in 
no caae were virulent. From the pbarynx or larynx in eleven healthy 
casea he iaolated Loeffler'a iiacillue four times ; one of the cultures wae 
virulent, the other not. V. Hoffmann seema to have niade im animal 
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experimenta with the view of proviug the etiological relation to diph- 
theria of these, Loeffler's bacilli, which he isolated. He aimply teated 
tbeir capacity of kiliing guineft-pigs by subcutaneoua inoculatioDS. 

Recently, Roux and Yersin (17) have esamined, partly by culture 
methods and partly morphologically, fifteen ( ?) caaes of diphtiieria, and 
State tbat they found the ElebsLoeffler bacilli in all. The record nf their 
obflervatioiiB is so iaeotnpiete, however, that it does not appear whether 
or not they made cultures from all the casea. They appareutly did not 
make uae of the plate-culture method, biit aowed the material from the 
(»eudo-niembranea directly upon tubes. Animal experimenta were made, 
but were, ao far aa appears, eomparatively few in number aad apparently 
with cultures from but a few of the casea. Theae, in general, are aaid to 
be confirmatory of Loeffior'a results. But aa the local results of inocu- 
lationa on injured mucous membranes are aaid by the authors, witbout 
detailed deacription, simply to be"fa]8e membranea," it is difficult to 
judge of tbeir nature. The moat auggeative part of their obaervations ia 
the induction of aymptoma of paralyaia in animalfl by the injection of the 
fluida in which the bacilli had grown, and which had been freed from 
the germa by filtration. What bacleria, if any, other than thoae which 
tbey fixed npon aa aimilar to the apeciea iaolated by Loeffler, developed 
in their cultiirea, doea not appear, nor are such detaila of technique given 
OS would inspire the reader with confidence that the cultures with which 
the aniraak were inoculated were actually pure cultures. 

On the whole, the obaervations and esperiments of these writers appear 
to be oonfirmatory of the work of Loeffler. But the recorda are ao 
incomplete, and their technical procedurcs are of auch a queatiouable 
nature and are ao meagrely described, that it ia very difflcult to conclude 
whether tbe work is really of iniportance or not. 

Since the perftction of the methods of staining bacteria in tbe tiasuea, 
a number of more or leaa careful simple morphological studiea of diph- 
theritic lesions have bcen made, with the general resuitof abowing what 
indeed had been demonatrated, eveu with the crude facilitieaof the older 
tecbnique — that the dipbtheritic membrarie contains, as a rule, large 
numbers of bacteria of various shapes — tbe micrococcus form generally 
preponderating. This method also ahows that the batl^ria ai'e sometimea 
present in the living tiesue immediately about the seat of the false mem- 
brane, when this ia formeti, and that they sometimes are and sometimes 
are not to be found in the blood and internal organs. 

If now we make a close eummary of the actiial reaulta of the recent 
experiniental work on diphtiieria aloug the new linea of research, reject- 
ing all simple morphological atudies as incoinplet« and inconclusive, and 
ocmfining ourselvea to thoae caaes only in which the culture methods have 
definitely revealed the identity of the bacteria, we find that from 16 casea 
of diphtheria out of 20 Loeffler isolated a bacillua which was capable of 
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killing rertain of the lower animala when introduced subcutaneously, and 
which, ae teated from 6 cas(s when inociilated into & wounded niucous 
membraDe, might iuduce an inflaniniation with a fibrinous pellide. V. 
HoffinnDD isolated the bacilli of Locffler from 8 cjuwa of diphtheria, but 
he cultjvated tliem from 13 out of 33 caees of healthy and diaeaaed air- 
pussagea in which there waa no diphtheria preaeut. Thus, while the 
Klebs-LoeffleT ba«illi have beeu eultivated 24 times from 28 oases thus 
examined, they have beert fouiid in 14 out of 34 cases which had noth- 
ing to do with diphtheria. 

The resulta of animal inociilations with the pure oultures of LoetHer's 
bacilluB are, on tlie wbole, rather les» convincing than the giniple mor* 
phological and l)io1ogical results. Certain auiuiala are apt to die ob the 
reeult of the iiioculation of tlie Klebs-Loeffler bacillue, aud inoculation on 
an iujured mucous tnembrane may be followed by the formation of a 
fibriuous pellicle which somewhat, but not very closely, resenibles tbe 
pseudo-memlsrnne common in diphtheria, But if we recall how many 
agenciea there are capable of producing a pseudo-niembrane on the 
miicoua siirface--, and how many foniis of baeteria kill animals on suh- 
cutaneoua iiijection with Symptoms and lesions very similar indeed to 
thüse induccd by Loeffler's baeillua, it seems to the writer that the rea- 
8ons für identifying the animal with the humau dieease are neither 
definite nor convincing. 

At preaent, then, it would aeem that actual exiating knowledge 
juBtifies US only in the conjecture that diphtheria is caused by aome 
form or forma of baeteria. What the apecies ia, or whether there are 
more than one, we do not know. We are confronted to-day with tbe 
aame aeriea of queationa about which discuasion haa centred for many 
yeare. Are the diseases called [Mjeudo-membranoua pharyogitia and 
paeudo-membnmoua Laryngitis or simple croup really, afier all, identical 
with genuine diphtheria, diHering only in that in one case there is a 
aimple local leaion, while in the other there is a general syatemic infec- 
tion? It doea not heip na much in studying the etiology to assume that 
the syatemic infection which atampa diphtheria aa an acute infectioua 
diseaae, and givea it clinically a more or leaa definitely iaolated poaition, 
ia the crucial test, becauae it ia not only quite possible, but higbly 
probable, that here, ae for example in a poisoned wound of the finger, 
the proceaa may in one set of easea be and remain local, while in another 
it may be local for a time and then become general, or be general 
almost from the outaet. 

That there ia a form of croupous inflammation of the pharynx, 
larynx, and other air-pasaagea, not due to active chemical irritants, and 
not ofcurring, aa we say, " spontaneously," which ia not obviously in- 
fectioua and not apparently communicable troni one individua! to an- 
other, would aeem to be wel! eslabliahed by clinicat obaervationa. On 
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the other band, there is eyery reason to believe that many caaes pre- 
Benting the cünical features of eimple croupoua inflammation may be 
really diphtheria — aa judged from the staiidpoint of their etiology— 
but in wbich, from sorae ineffeclive comlition of the germs, from the 
smallnesa of the numbera inoculateii, or from the resisting capacity 
of the individual, the action of the poison is limited to the eeat of iii- 
oculation. We are coustrained still tö query whether the diphtherilic 
inflammation of the pharynx aiid other air-passages wbieh so freqiiently 
accompaniea scarlet fever and measles beloiigs to a dliferent group from 
that which is Dot thus associated. 

Chakactek asd S("ope of Obsekvatioss, Technique, etc. 

The writer does not set before bimaelf, in this paper, so ambitious a 
purpose aa the complete Solution of this problera of the etiology of 
diphtheria, which is oae of the most complex and difficult, as it is one 
of the most important, questious in experimental pathology. But he 
wishes simply to record a series of observations made, in the light of 
modern science and with improved technical fadlities, on a number 
of cases of diphtheria occurring in aud near New York. When from 
one and aiiother observer a sufficient number of such sets of cases shall 
have been studied and recorded, it is probable that then, and not until 
then, shall we be able to State definitely what the diseaae really is, the 
etiology of which we are seekiiig to discover. The problem is, at best, 
one of extraordiuary difüculty, because we are liable to have on the 
exposed parts most often the seat of the local lesion of diphtheria the 
greateat variety of liviog bacteria, from the air, from water, aud from 
food. These must al! be carefully atudied one by one, in each particular 
caae, with at) the precautions against error which experienee and palience 
can furnish to the inveatigator. 

The eaaes thus fiilly atudied were tliose in which tlie clinieal hiatory 
left no room for doubt as to the diagnosis ; all the fatal cases of exten- 
sive peeudo-membranous larjngitis, as well ua pharyngitia, being regarded 
aa diphtheria. They were most of thera in childreu, were fatal, and 
early aiitopsies were made in nearly every caae. The autopsies in moat 
of the cases were made by a moat competent and esperienced observer — 
Dr. William P. Northrup— to whose zeal and courteay I am indebted 
for much of the material. The parts to be subjected to examination in 
moat of the caaes were placed in carefully cleanaed jars immediately on 
reinoval from the body, and brought or sent at once to the laboratory, 
where the detailed biological examination was begun witbout delay 
and carried on with the uae of all the precautions against accrdental 
«»ntamiiiation which the technical procedures formulated by Koch so 
admirably cover. 

It has seemed to tbe writer wise, in uiidertaking these studies, not to 
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aeek to gather material fur Observation from u great variety of Botirces 
and from persona whoae illnessea had run their course uuder the greateat 
variety of conditionB, but to limit it largely to children, aiid especialiy 
to children which are placed ander the general aanitary conditionB 
prevalent in chüdren's hoapitals and aayliiniB, where the cases may be 
closely observed from the outaet and the surroiinding conditionB studied 
and more or less controlled. 

Thus, while most of the casea i:ame from one large foundling aeylum,' 
in which the aanitary conditions are rather above the average in euch 
inetitutions, in Order to have aome measure of comparison other eases 
were takeu from other aimilar public inatitutions in other parta of New 
York City, and two casea occurred in private practice in one faiuily 
in au adjacent town. 

It will be readily appreciated, by thoae familiär with the detaila of 
auch researchea aa theae, that such a limitation of the problem ia ren- 
dered imperative by the large expenditure of time which ia required for 
the working out in füll of any aiugle caae. Thus it waa that a con- 
aiderablc amount of material from a number of casea of diphtheria 
(raembranes, etc.). which waa kindly placed by hia colleague at the 
writer'e diaptif^al, waa not uiade uae of at all, partly becanae of the lack 
of time and parlly becauae it waa believed that a small group of caaes 
fully worked out might lead to more reliable and tangible reaulta than 
many only partially dtudied. In order, however, to avoid a miaunder- 
stauding of thia aelection of caaea, it ahould be stated that material 
from every ease of diphtheria which belonged in the group above indi- 
cated, and which came in proper condition for study into the writer'a. 
handa, waa worked carefuUy through, and the reaulta of all are recorded 
below.' 

The primary taak which the writer aet before hiraaelf in the examina- 
tion of these caaes of diphtheria waa, firat, to aacertain, by the modern 
oulture methoda, what living microorganiama, if any, were present at 
and about the seat of the leaion or in the internal organs with aufficient 
frequency to juatify the asaumption that they might atand in an etiologi- 
cal relatlonship to thediaeaae; to separate theae in pure cultures, and 
study their life-hiatory. Second, to learn by morphological examination 
of sectiona of the hardened and stained tisauea what were the aituation, 
distribtition, and, so fur aa might be estimated, numbera of the micro- 
organiama which might be present. Third, to aacertain the effecta upon 
animala of the inoculation of the iaolated apecies. 

It seema hardly necesaary to aay that in all casea plate cultures were 



PRUDDEN, ETIOLOGY OP DIPHTHERIÄ. 13 

firet made, aod that these were manipulated in the uaual way for the 
Separation of individual species. Gi«latine, Stg&T, agnr-glycerine, and 
blood-aerum plates were iised — the agar and agar-g!ycerine being tbe 
inoat geuerally efficient. Save for the gelatine eulturea, the teiuperature 
of 37° C. (98.6° F.) was uniformly eraployed for the growth. The 
plate-culturea were moBtly made either in shaÜow, covered diahes or in 
Eamarch tubeB— generally in the former. Duplicate platea were in. all 
cases made for the purpoae of control, not only in the different casea, 
but for eaoh part or organ subjected to examination. With this large 
number of platea, it waa poaaible to make the aowinga so dilute that the 
very large number of bacteria uaualiy preaent in material from the air- 
passages could be readily obtained in iaolated colonies. 

It seemed uuneeesaary for the purpose in view, except in the firat casea, 
to da more than iaolate the aimilar species which developed in tbe differ- 
ent caaea. Thua, a large number of forma which were familiär to tbe 
writer as occnrring in the air, or water, or food, or those which cootrol- 
cultures from the moutha and throats of healthy chüdren, or thoae not 
sufiering from diphtberia, ahowed to be common and unimportant, could 
be ignored after auch observationa on their cbaracters as aufficed for 
their identi Station. Single colonies of different species developing on 
the plates were also for the most part ignored in the esamination, aince 
the probabilities were greatly againat such isolated forma being of any 
significance. The task waa thus narrowed down to the investigation of 
those forma of bacteria which developed in considerable nnmbera on the 
platea, and eapecially those aimilar forma which were found to occur on 
tbe plates made from different casea. 

Tbe colonies of these forms which were to be studied in detail were 
iransferred firat to a aeoond aet of plates and these, if evidently pure, 
were inoculated into tubea. In some caaea, wbere large numbers of forms 
were present, aeveral successive tranafera from plate to plate were necea- 
sary to insure puriCy. The esamination of the platea was made in the 
culture-room of the laboratory, which is kept serupulously clean by the 
frequent washing of ita ahelves and floor with disiofecting Solutions, and 
the air-supply to which, driven in by the ventilating fana, is filtered 
through frequently changed layers of dry cotton. In thia way the air 
of the culture-room is so thoroughly free from germs that aerial coutam- 
ination of the exposed plates during their esamination was very infre- 
quent. Thua it was poaaible to follow the development of colonies on 
the platea, even though they might be alowly growing forma, for long 
perioda without danger of overgrowth by adventitious contaminations. 

The writer had, fortunately, been able to acquire practical familiarity 
with the morphological and biological characters of Loeffler'a bacillua 
from eulturea which were the direct deacendants of thoae isolated by 
Loeffler himaelf, and brought directly from Berlin. 
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Lfirge nunibera of diiplicate eections from the hardened tiasues o 
the casea were prepared, and studied with a Zeias -j^ homogeneous 
immersion lens and tiie AlibS condenser, l^ome of these sectioos were 
alained with Loeffler's alkalinc niethylene-blue Solution, eome by Graiii's 
method, and some willi the simple a^iueous fiiehsin aolntion. By the 
uso of these tliree methods of staining in each case, the poBaibilitj- of 
overlooking aDy form of bacCeria in the tiaeucs exaniined was largely 
reduced. 

Having thus indicated che ecope of the werk and the precautions 
against error, it does not seem necessary to give an uccount of eaeh case 
in detail, but to present the reaults in the fiirm of a rhiimi'. 

The casea of dipbtheria Htudied were twenty-four in uuraber.' 

C'ASEB of DlPilTUERIA ExAMINKl). 

Cask I. — Cllnicat hislory : Malfi, seven montha. Feh. 8th, ptrtiisBig; 
lOth, dipbtheria; 12th, Intubation ; 14th, death. ^ufo^M^, twelve hours : 
Moderutely thick and softening ni(;mbrane in the trachea estending 
tnto the larger bronchi ; tracheal wall at the lower end of tube eroded ; 
broncho-pneumonia. Baderiat exarnination—'ilorpholor/ieal: Knortnou^ 
numbera of cocci, aingle, cluatered, and in longer and aborter chains in 
all parta of the fal^e membrano. particularly in ita deeper Inyera; a 
few scatterijig, targe, plump bacUli in the njeuibrane. Oulfure«: Strepto- 
cocci in enormoua numbers, Btaphylococcus pyogenea aureua, A few 
Bcatteriug forma, the moat abuiidimt of which waa a large bacillua re- 
sembling bacillua aubtilia. In the falae mcmbrane in the trachea, the 
Bireptococcus exceeded the Btaphylococcus in uumbera in abouttbeprupor- 
tton of 1300 to one, white in the bronchial exudate the proportion was 
about ten to one. 

Cabe n. — Clinical hktory: Male, two years and aeven montha. Jan. 
28th, pertussis; 29th, acute tonaillitia, teraperature 105°; 3üih, dipb- 
theria, albuminuria. Feb. 2d, bronoho-pneumonia I löth, death. Äviopsy, 
three hours : Dense memhraue in the lower part of trachea and in the 
larger and amaller bronchi; broncho-pneumonia in both lower lobes; 
parenchymatoua uephritia. JJaclerial examinaiion. — Morpholoffieal : In 
the bronchial exudate, especially in ita deeper layere, were large numbers 
of cocci Hcattered in clumpa and in langer and ahorter ehaina. Similar 
cocci were found between the necrotic epithelial eella of the niucous 
membraue. A few ehaina of cocci were present in the lymph apacee of 
tbe mucosji and anbmucosa. A few atout bat-illi were acattered through 
the faise merabrane. Outtures: StrepioBocci in large numbers. Staphylo- 
cüccua pyogeuoa aureus, Aside from a few scattering coloniea of varioualy 
abaped bacteria tbere were conaidcrable numbers of a common white 
fluidifying yeaat. 
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Gase IIl.—Clinical hütori/: TJmbilitwl phlegmim devebped seven 
dayg ailer birth. At the fiame titne paeudo-membrane was noiiced on the 
pharyns, and there waa considerable purulent Conjunctivitis. Wilh an 
lucrease in the araount uf pseudo-metnbrane, and niore intenae phleg- 
morous iDflanunatiun abüut the umbilicns, the child died (burteen days 
aficr birth.' Aitiopgj/: Denaefirm pseudo-membraiieijver both tonailsaud 
epiglotria ; voluminouB Boflening membrane in trachea and larger bronchi ; 
broncho-pneunionia in both lower lobes with pulmonary congeation ; 
pareuchymatous degeneration of kidney; extensive iimbillcal phlcgmon 
with auppuration. Baoierial exaininution — Marphologieol : Tnroiighout 
the entire estent of the false membrane great numbera of cocci Bcattered 
and in chains. These were present aa well in the deeper aa in the super- 
ficial portions of the membrane. A small number were found scattered 
in ihe lyuiph apaces of tbe submucoaa. A few acattering large bücilli 
were found in the membrane. Ctiltnres : Sireptocoeei in enornious num- 
bera. Staphylocficci pyogenes aureus and albus. A eonsiderabie num- 
ber of large, long und iiluron, and short plump, round-euded bacilli. 
Cultures from the phlegmon sliowed both the Streptococci and staphylo- 

Ca9E rV. — Clinical historij : Femiile, three years and eight montba. 
April 28th, Varicella ; 29th, cruupy ; 3üth, dyapncea and cyanosis, tem- 
perature 104.8°. May 2d, broncbo-pneumonia, temperature 105.5° ; 4th, 
death. Jutopsy, twelve houra; Abundant paeudo-membrane in pharynx, 
larynx, trachea, and larger bronchi, firm andelusely adherent above, and 
eofiening in the tracbea; bronchopneumonia in both lower lobea ; paren- 
chymatouß d^eneration in kidneys. Sacterial exaiitination — Morpho- 
logieal: Moderate numbers of cacoi scattered and in longer and shorter 
chains in the false membrane. Oallureg: ISreptoeoBci in enorraous num- 
bera and in nearly pure culture. A few ataphylococci pyogenes aureus 
and a few other acattering forma on aome of the platea. 

C&SE V.— CHniGal hiittory: Female, two yeara and eight munths. May 
5th, bad been two weeka eonvaleacent from scarlet fever when a pseudo- 
membrane developed on the aolt palate. Temperature 101^ ; albumin 80 
per Cent., granulär caata. Two days later died, a[jpareutly from heart 
failure. Aviopuy, aix hours : Very aligbtly developed membrane, beat 
ibrmed in tbe trachea; moilerate pulmnuary congestion. Baderial ex- 
ami/uttion — Morplioloijicnl : In tbe tracheal exudate a small number of 
cocci and a few atunipy bacilli. C'ulluren: Streptococcus colonies devel- 
oped in amall nuinbers on the plates, with a few colonies of staphylococcus 
pyogenes aureus and a few scattering forma. ' 

Gase VI. — Clinical hidory : Female, three yeara. May lOth, pharynx 
red; llth, acarJatina; löth, paeudo-membrane in ptiarynx; 17th, diar- 
rhtea; 20th, croupy cough, temperature 103"; 23d, weaker, dyspneea ; 
25th, Intubation, death. Äutopsy, three hours : Firm paeudo-membrane 
over both ulcerated tonsils. Paeudo-membrane in upper portions of 
trachea. Commencing broncho-pneumonia. Kidneya congeated ; paren- 
chymatous degeneration. Baderial exainination — Morphological : The 
[«eudo-raembi'ane over the aurfhce of the tonsils and the necrotic tiaaue 
on the tonaila near the ulcers and in the falf« membrane were crammed 
with cocci, aingle, maaaed, and in long and short chains. {See Plate I. 
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and Plate II., Fig. SO The lymph nodulea or foUiclea of the tonails 
cüntttined numerous Single and chain oocci scattered betweeu the cella. 
No bacteria were found by morphological examination in the kidney. 
CiiUures: Streptococci were preaent in enorraous uumbera in the cul- 
turea trom the p^udo-nietnbrane of the tomls and the necrotic tiaeue 
beneath it. They were also very abiuidant in the inembrane from 
the tipper portion of the trachea, less ahundant in the softening portions 
below. SlreptQCocci in pure culture and in coiisiderable numbers from 
the kidney. StaphylococcuB pyogene:^ aureus, most abundaut in pharyn- 
geal membrane. 

Gase VII. — -Clinical hütory : Male, two and a half yeare. May 24th, 
vomiting and croupy cough ; 25th, pseudo- membrane in pharyns ; 26th, 
tfiniperature 102!", croupy cough increaaing, dvspnrea, death. Avtopsy, 
thirty hours: Dense voluminous pseudo-merabrane over both slightly 
roughened and ulcerated tonails, over the entire larynx, and exteuding 
down to the larger bronchi; membrane softened below; coramencing 
broneho-pneumouia, Bacterial exmninatioti — Morphological: In the 
pseudo- membrane over the tonsils, in the crvptH of the tonails, and in 
the necrotic tissue at the edges of the tonsillar ulcera were large num- 
bera of cocci acattered and in short cbaina. A few atout bacilli in the 
superficial portiona of the membrane. Oitltiireg : Streptococcug colonies in 
enormoua numbers in cultures from alt parte of tbe membrane. Stapbylo- 
cocci pyogeoes aureus and conaiderable number of ecattering forma. 
Kidney culturea showed considerable number of Streptococcus colonies, 
and notbiug eise. 

Cä3B VIH. — Ciinical hUtory: Female, oue year. Three days before 
death foUicular Stomatitis ; during uext night restlessneas ; then coUapse 
and death. Autopey, two and a half hours : Tonsits ulcerated and cov- 
ered with firm pseudo-membrane ; dense, firinly adberent membrane on 
the posterior pharyux, Upper pari of trachea, and cesophagus ; entero- 
colitis; parenchymatous degeneration of kidney ; commencing broncbo- 
pneumonia. Bacterial examinatiou — Morpholoi/iai! : Everywhere in 
the membrane and in the necrotic tissue near the ulcers of the tonails 
were great numbers of cocci, acattered, clustered, and in large and ahort 
ohaina, These Streptococci were leas abundant in the tracheal mem- 
brane than above. Few scattering fornis of bacilli. CiUturee : Strepto- 
coccus colonies developed in vaat numbers from the paeudo-merabrane. 
Kidney cultures were negative, wliile from the spieen pure cultures of 
Streptococci grew, Staph^lococci pyogeuea albus in siiiall numbers grew 
from the membranea, while tbere were large nunibera of the common 
" chain bacillua " of the moutli and a few scattering forma. 

CaseIX. — Clinical history : Female, tsvo years. May ÄTth, pneiiraonia, 
left side ; temperature 106°. Seemed to recover. June 4th, paeudo- 
membrane on left tonail. 5th, croupy cough, dyspncea ; Intubation ; 
broncho-pneumonia developed. Öth, death. Autopsy, twenty-one houra : 
Softening membrane over ootb tonails ; broncho-pneumonia, with pleu- 
riay in left lower lobe. Bacterial examinaiion — Morphological: In the 
membrane on tonail considerable uumbersof scattering cocci and Strepto- 
cocci; nothing eise. Cultures: Streptococcus colonies grew in conaid- 
erable numbers from the membrane; also large numbers of ataphylo- 
cocci pyogenes aureua, conaiderable numbera of fluoreaceut bacilli (doubt- 
less from water) and of the " chain bacillaa." 

Gase X. — Clinical histortj : Male, three years. Muy 7tb, scarlatina; 
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Fig. 1. — Stj-eptococcus dipbtheri» ; beof-t^aculture:— ahowingthe 
t^^ndeacy o{ tbe bacteria to group themeelvea in paira as well as in 
chainB. 




FlG, 2. — Edge of atreptococcua colouy growing on tbe aurface of 
a.» agar-plate: — showiog tbe loopa and chaloa which grow uut i'roiu 
Uie central denser pürtion of tbe colony. 




PlQ. 3.— A Hinall portiori, untre higlily iii;igiiiljfd, of tbe tissue of 
ihe tonsil sliowu in Platt' I., iuvaded by tbe atreptuc 
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1 Uli, jeeudw-meralirane on toDsils; 14lh, otitia ; 16th, awi'Uing under left 
jaw. Juae Ist, abscess opened bchind toasil ; 7th, death. Autapmj, four 

Lirs: Fseudo-membraDe deoee and firmly iidherent iit the base of 
tongue aod over buth tonsilg, which were ulcerated. The membraD» 
extended over the epiglottis, onupletely invesCiiig the laryus to below 
the vocal eords, where it becaine aöftened and ghreddy. Chronic and 
commencing fresh bronchn-pneumouia. Bronchial lymph glands greatly 
swollen and red. Kidneys, parendiymatoua degeneralion. Baelerial 
eratniiialion — Morpkntogiaxl : Every where in ihe pseiido-membrane and 
in the necrotic mucosa beneath were vast nutnbera of cocci, singly, 
clustered, and in long and short chains. A few isolaled Clusters »f mod- 
erately stout, long bacilli were füuiid near the surface of the p^udo- 
metnbrane. The lymph sinusesof the bronchial glands were distended, 
and contaioed an abundant network of fibriu. No bacteria were fiiund 
1 the spieen, kidiiey, liver, or bronchial lymph glands. Chdtitres : Strep- 
tococci in great numbers developed from Tarioug parte of the jtseudo- 
membrane. The spieen culturee were negative, but a few colüniea of 
Streptococci, and nothing eise, grew from the kidoev and Uver- Slaphy- 
lococci pyogenea aureus grew in considerable numbers from the mem- 
brane, and a few from the liver. i^orae Bcattering form» of coloniea de- 
veloped from the raembrane, the most abundant of which were the " chaia 
bacillus " and a fluorescent water bacillus. 

Ca9E S.l.— Clinical hietoiy: Female, three years aud two months. 
Feb. Ist, rectal abacesa; 5th, croupy cough ; 6tfa, Intubation; 7th, death. 
Autopsy, SLsteen hoiirs : Pseudo-merabrane in larynx, trachea, aud larger 
bronchi. Bacterial examiiiatwn—Morplio/ogieal : Moderate numbera of 
cocci, moatly in paira, in the pseudo-merabrane. Oidtures ; Slrepiococctu 
colonies grew from the membrane in nearly pure culture. Staphylo- 

^ci pyogenes aureus developed in small numbers, and a few scattering 

Gase XII. — Cliniml hi»tory: Female, two and a half years. Feb. 
9th, croupy cough, paeudo-membrane ; llth, Intubation, broncho-pneu- 
monia; 14th, temperature 102j°; 16th, death. Autopey, two hoiirs: 
Pseiido- membrane in pharynx, larynx. and trachea ; ulcer in trachea 
at end of tube; broncho-pneumonia in both lower lobea. Baelerial 
exammalion — Morphological : Large numbers of cocci, many in chains, 
in the pseudo- membrane ; few seattered bacilli. Gtiäures: Slreptococcu» 
coloniea in considerable numbers grew from the membrane. Also 
Btapbylococcus pyogenes aureus and a few scattering colonies of stout, 
large bacilli. 

Gase XllL^Clinieal history: Female, two years and two months. 
Brought to the hospital with Vulvitis, which developed into erysipelas 
about vnlva. Kight daya later, falae membrane ap 
longue; then croup foUowed, with death in iive days. 

jrsr Vulva denuded of epithel i um, dusky red. Dense, fin 
adherent membrane on velum and uvula; tonaila ulcerated a 
with false membrane, which extended down over the poater 
the epiglottis and onward to just below the vocal corda ; 
pneumonia. Bactenal examinaiian — Morphologieal : Large number 
oocci, Single, in pairs aod diains, in the deeper layers of paeudo-m 
brane, and extending deeply into the underlying tissue, aecompanied 
bere, when in large numbers, by necrosis. Other scattering forma were 
abundant. Seattered Clusters of slender bacilli were found in the paeudo- 
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membrane near the vocal cords, especially ia the most superficial ])or- 
tioos. Gutture»: In the pseuda-membraDe from the taOBilB, pharynx, 
and larynx, enormoua numbere of Streptococci in nearly pure culturea ; a 
few staphylococci pyogenes aureus and a few acattering forme, mostly 
large bacilli. 

Gase XIV. — Clinical hütory: Feniale, two montlia. Returned to 
hospital from ou^nu^sing witb bad cougb, and arter being for eight 
daye in room with conaiderable number uf children, sick and well, 
developed diphtheria, rapidly foUowed by bronchii-pneumonia, with 
death in two days. Äutopsy, eleven buurB ; Pseudo- membrane over 
both tonsils; on posterior pharynx and in larynx and trachea down to 
büurcatiou membrane softening. Bacterial exnmination--~Morphologir 
cal: The paeudo- membrane bad in many places conaiderably involved 
the superficial portiona of the mucoaa. ifoderate numbera of cocci and 
etreptococci in the paeudo-menibrane, together with a conaiderable 
number of atout, long bacilli in the more superficial portions. CW- 
turet: False membrane on lonailajpharyus, aud larynx all aUke ahowed 
large numbers of dreptoeooci. There were also maoy scaphylocoeci 
pyoKenes aureus and a considerable number of colonies oi cnarse, stumpy 

Case X.V.— C/inical liidory: Male, three yeara. Returned to hoB- I 
pital Dec. 3d. On Dec. l^th developed diphtberia; 20th, intubation; 
23d, broncho-pneumonia, cyanosls, death. Aiäopgy, ais hours: Tonaila 
swollen, not ulcerated. BmaJl patch of pseudo- membrane on pharynx, 
and extending from the tip of the epiglottia to the medium branchi, ' 
firm and cloaely adherent above. Congestion and commencing broncho- ' 
pneumonia in both posterior lower lobes. Cortax of kidney thick and ' 
opaque, spieen and iiver appear normal. Bacterial examinäiion — Mar- 
pliologieal: Hurfacea of tonails and crypts intact, with amall raasaes of ' 
diplococci and Streptococci bere and there in the crypts. In the paeudo- 
membrane enormoua numbers of cocci in paira and chaina, eapeeially in 
the deeper layera and in the necrotic tisaue of the submucosa beneatb. ' 
Otber scattering forma were present, but none abundant. No bacteria 
found in the viacera. Culturee: Large nurabera of sfreptococcus colonies ' 
developed from scrapings of tonsil crypta, from variouB parts of the 
pseudo- membrane, and from the lungs, Culturea of Iiver, kidney, and ' 
spieen were negative. 

Gase XVI. — Clinical history: Male, three and a half yeara. Six 
montha in hoapital. Dec. 20th, croupy cough, relieved by emetic. 2l8t, 
Croup aymptoms continued; no pseudo-mem braue seen on pharynx. 
22d, died. Äutopm); fbur bours; Tonsils swollen with large pit-like 
crypts. Dense, firm pseudo- membrane extends &om tip of epiglottia 
down to bifurcation of trachea ; firmly attacbed es tar down aa vocal 
corda, below thie loose. Bronchitis, but no broncho-pneumonia. Bron- 
chial and tracheal lymph glands swollen and red. Kidneys, parenchy- 
raatous degeneration. Uicerative gastritia and ileo-colitia. Bacterial 
examination — Morphological: In the pseudo-mem brane very few scat- 
tered bacteria were found. There were a few cocci, mostly on the sur- 
fiice, and a few short, stout bacilli. There waa no necroaia of the 
tonails, and but few bacteria in the crypts." No bacteria of any form 
were found in either bronchial or lymph glanda, or in the kidney, Iiver, 
or apleea. Caltitres: In tbe paeudo-mem brane and tonsil crypta were 
found a considerable number of short, stout, round-end bacilli and aev- 
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era! st^uttering forms. No Streptococcus colonJea devebped. Culturea 
irom tha lymph glantts and viscera were sterife. 

Gase XVIL—Clinical hidory ia wantiDg, save that the chüd, witb 

several others in the same hoapital, was suöeriDg from measles when the 

diphtheria developed. No pseudo-membranc was aeeii in the pharynx, 

and the child died goon after the diphtheritic Symptoms manifeated 

themseives. Äntopm/ : Tonsils mucli ewollea, with somewhat ragged 

ßurfaces. Voluminoua, firm pseudo-membrane from the tip of epigluttis 

down tu raediura bronchi, loosened aod aoftening below. Commencing 

troDchö-paeumonia. C'ortex of kidney BÜghtly thiokened, liver and 

apleen appeared normal. Bnet&rial examinatioii — Morphological : Large 

nimibers of cocci, Streptococci, and diplococci in tonsil crypta and over 

the eroded surfaces. äimilar forma in moderate numbcrs in the deeper 

layere of the pseudo-membrane. Aside from tbese, only scattering 

forms. No bacteria fooud in kidney, liver, or spieen. CuUures: Large 

Bumbers of utreptococei from all parte of the paeudo-membrane and from 

the tonsil crypts, also aome ecattering forma. A few atreptococeua colo- 

vm developed from the kidney and apleen ; liver eultures were negative. 

Oase XVIII. — CUnicnl history : Chüd, one year. Had been in hos- 

pital for six monttia with bronchitis. Measles developed on Dec. 24th, 

and ran a course of ordinary aeverity ; croupy Symptoms began early 

in t!ie diaease, and on Jan. 8th diphtheritic Symptoms were pronouuced, 

though there was no paeudo-membrane on the pharynx. The chüd died 

on Jan. 9th. Äutopsy: No paeudo-membrane on pharynx, but on the 

jarynx below the epiglottis were numerous, small, irregulär, firm, closely 

ädherent patches of pseudo-membrane ; the tracbeal and bronchial 

f'a.Bda were red and swollen. Viscera not examined. Bacterial exam- 

ittx.iion — Morphologieo.l: Large niimbers of cocci, aingle, paired, and 

^ ohaina, were irregularly grouped, especially in the deeper lavera of 

™^ pseudo-membrane and sparaely infijtrated the muuosa beneath. No 

^*-<iteria were found in the tracbeal and bronchial glands. Cidtures: 

'''**-»ll numbers of various acattering forma, among which a few atapbylo- 

***^«3i pyogenea aureus were preaent. The ätreptucoeeus was preaent in 

^^*^^ numbers. 

^^aseXIX, — Clinieal kistory : Child, oue year and eight montha. Four 

'^J^wths in hospital with diarrhosa. The child was attacked with meaalee 

"^ «aevere form, with high teraperature, vomiting, and cough. Croupy 

"T^^^ptome appeared on the third day, and increased steadily tili the 

?^^*n, when tracheotomy was performed. Slight improvement followed, 

**'-■ t the child died thirty-sixhours after the Operation, Äutopry: Small 

P*-*~ticlea of pseudo-membrane on tonails, Dense volumtnous membrane 

•^ laryns and trachea. Cheeay bronchial glanda, with loealized tuber- 

fj^lar inflammation of the lunga, and freah broncho-pneumonia. Bcuy 

^^*^id exammitioti — Morphological: Paeudo-membrane cloaely adher- 

^*t in placea with much involvement of the epithelium, and superficial 

^^'aroaia of the aubmucosa. Enormous numbera of cocci, aingle, in pairs 

"*<ä chains, in the deeper layera of the pseudo-membrane, in the necrotic 

'^Mcosa, and infiltrating in smaller numbers the lyraph spacea of the 

'i^tjmueosa fsee Plate ULI. No bacteria found in the lymph glanda. 

''**?furs«.- From the paeudo-membrane of the larynx and trachea were 

"^^Itivated large nuralwra of utreptococei. Besides theae a iesv colonies 

** ataphylococci pyogenes aureus and albus, and a few acattering forma, 

Cabe XX. — Clinieal hütory : Child, two yeara. Twenty-three daya in 
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hospital with diarrhtea. Measles developed. runDiug a severe coufse 
with high teiuperature. A croupy cough developed early with dyaptKea 
and Symptoms of pneumonia. On the eighth day iiitubation was pra*"- 
tiaed wiihout benefit, and the child died io a tew hours. Äutopsy : Ton- 
ails were swollen ; the month of the crypls lülateci. No false raembrone 
was i'ouad, but both laryngeal and pharyngeal miicous membranes were 
swollen and intensely red. The bronchial glaadis were red and swollen. 
The lungs were congested. Bitelerial 6xnmlnalion-~Morphologieal : The 
ep'theliuin covering the aurfaces of the tonsils and lining the crypts 
was for the most part intact, but bere and there in the deptb of the 
crypts small patchea of neerotic epithelium were foiind, which were in- 
filtruted with Streptococci- A few scattering cocei and Streptococci were 
found on the aurface of the intact e]>itheliuni in the crypts. In the ven- - 
tricles of the larynx and about the rima glottidiu were conslderable num- 
bera of cocci and Streptococci, with a few stout bacüli. The epithelium 
in the veutriclea of ttio larynx was in places partially detached and— 
neerotic, and in theee regions ntimeroua Streptococci were found l>eneath^ 
the epithelium, and in the superficial layers of the submucosa. In thie^ 
case, then, in which there was no pseudo-niembrane, in two places, ab- 
least, there appeared to he a commencing Invasion of the tissues with. 
atreptoeoeci. No bacteria were found in tlie lymph glands. Theair-space» 
of tue limga contained enormoiis nuiubera of atreptoeoeci aud cocci. Cul- 
iMren: Scrapings from the tonaü crypts and from the region of th» 
vocal cords ahowed considerable nurabera of streptneoixi, together will» 
Bcattering forma. 

Gase XXI. — CUnieal hidorii : Child, one year and aix months. In 
hoapital six montha. Meaales runtiing a severe coiirse, with teniperature 
104°. Dys pnuea was developed early, and the child died twenty-fourhonrs 
aller the comineocement of the diaeuse. AiUopsij: Tonaila were swollen 
and ragged. In the pharynx. at the baae of the epiglottis, an elther aide, 
was a small, irregulär patch of pseudo-membrane, dense and closely 
adherent. 8mall white-aurfaced ulcers were found juat below the rima 
glottidis. No pseudo-membrane vieible elsewhere, but tfae larynx was 
of a duslty red color. Bucterinl examination — Morphologieal ; The 
bloodvessels of the mucoua membrane were widely dilated. In the small 
patches of pseudo-membrane in the pharynx, as well as at the seat of 
the ulcer, below the rima glottidis, there were large collectiona of cocci, 
moatly in short chaina, which penetrated the aubmucoaa, and on either 
aide extended beneath the intact epithelium. In the vicinity of these 
regiona, but especially in the pharynx, there were conaiderable colleo- 
tions of cocci and atreptoeoeci lying cloaely packed againat the surlaee, 
or infiltrating the superficial epithelial layers. In the regions where 
theae bacCeria were aumeroua the epithelium was either neerotic or waa 
mucb thickened and peeling off in large maaaes. The tonsils were in- 
tact, but in the mouths of the crypts, as well as entangled in the miicus 
of the larynx, were a few cocci, single or in short chaina. and a few scat- 
tering forma of otber bacteria. In this case we aeem to have the com- 
mencement of the formation of the pseudo-membrane, and the invasion 
of the adjacent tissuea with Streptococci. CuUures: A moderate num- 
ber of Streptococci grew from the scrapings of the pseudo-membranoUB 
patchea, together with considerable numbers of acattering forms. Among 
the latter were a few staphylococci pyogenea aureus. 
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C*SE XXri. — C^inical kUtory : ChiW, six days old. Developeii aevt 
umbilical phlegmon. Three dava after ihis, dipbtheria appeared, with^ 
Ktere local odiI general symp^ma, with death on the following di _ 
Xvkpeij, twenty-six hours: Ä denae, thick, firmlv adherent niembrane 
DD the posterior gurface of the epiglottis, exteDding dowu over the vocal 
cordä and into the larger bronchi; commeDciDg broocho-pneumonia, 
with niuih pulmonary congeation ; parenchymatous degeneratioD in 
kidney. Bwieriat eiamination — Morphoiogieai : In the false membrane 
enormouB numbers of cocci, niostly eingle aud in pairs, but maay were 
in chaina and irregulär Clusters. Many Birailar tM)cd were preeent in 
tlie lyaiph Spaces of the eubmucoea and in tlie umcous ghinds of tht' 
trachea and larger bronchi. C'altiire*: Streptococci in large numben. 
Staphriococcus pyogenes aureue. A few colonies nf large bacilli reaenl' 
bliag QBcillus subtilis. Cultures from the tissuea aboiit the umbilical 
piil^mon revealed large numbers of atreptococci and alapbyloeoccua 
pyogen^ aureus. 

CiVSE XXIII. — Cliniad kUtory : Pemale, aix yeara. Taken sick on 
Monday, with croupy cough and dyspntea. No pseudo-memhrane 
yisible. There was no evidenee of ayateinic infection, but the dyapm 
increaaing, tracheotomy was adviaed and refused by the parenta. Oij] 
Monday the child died. Autopsy: No pseudo-membrane in the pharynx.] 
A denae, voluminous paeudo-membrane estended from the base of thii 
epiglottis to the bifiircation of the trachea; this was firm and cloaelyj 
sdherent above, leaving raw, rough surfacea when pulled away. Micro«' 
Kopical esamination ahowed that, eapecially above, the paeudo-membrane 
aad involved the external layers of mucous membrane Bacterial ex- 
iminndoii — Morphological : Few soattering bacteria were preaent in the 
JBeudo-membrane, moatly on the surface; theiw were moatiy larger and 
amalier short, stout bacilli. Ciäture«: No atreptococci and no stapby- 
lococci were found. There were two forma of bacilli in considerable 
sbundance, one a form common, in the healthy mouth, and the other a 
There were three or four scattering 
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short, plump, round-end bacilli 

forma, moatly bacilli. 
Gase XXIV. — Clinicat kisfory 
jgh, dyapncea, no membraui 



Female.twoanda half yeara. Croupy 
Q pharyns, but atripa of membrane. 
coughed up. Conatitutional symptoma became graver ; tracheotomy; 
Symptoms of broncho-pneumonia ; deatb on tbe slxtcenth day. Äiäo) 
twenty-four hours : Voluminous membrane in larynx, and tracl 
softened and looae below ; no membrane in pharyns. Cummencing 
broncho-pneumonia. Kidney swollen, cortex white and thick. Liver 
and Bpleen normal in appearance. Bacterial examination — Morpholoi 
cal: Pseudo- membrane thickly permeated by cocci, diploeocci, bmü- 
Streptococci, with a few other scattering forma. Streptococci in con- 
siderable numbers in the lymnh Spaces of the submucosa. A few in the 
ducts and acini of tbe trachea! mucoua glands and in the trachea! lyinph 
nodea; large numbers of Streptococci in the ti»sues about the tracbeoComy 
wound ; no bacteria of any form found in tbe kidney, liver, or spieen. 
Ouhurea: Streptocoeci in enormoiis numbera in the membrane with 
few scattering forms. Pure cultures in large numbera of streptc 
apleen, longa, and liver. (Kidney cultures ioat by accident.) 

Before proceeding to study the charactera and life-hiatory of the strej 
tococcua, to the importance of which our studies thus far aeem to poini 
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we will group the caeee «f diphthcria esaniincd and briefly sum 
the resultH. 

Sixteen of the 24 caHea of diphthena wliich we have atudicd, both 
morphologically and by the culture methmls, Nos, I. to XVI., inclUBive, 
occurred in a large funDdling usylum with many inmaCes, in which the 
mortftlity each year, especially in wiuter, is lai^ — part.icularly so during 
the prevalence of measles and scarlattna ; 5 of theee case», Nos. XVII. 
to XXI., were from another large t^hildren's asyluin in another part of " 
the city, in whifh, also, duriog the winler sensou, the mortality from 
diphtherin is usually large; 1 ca«, No. XXII., was from a amaller 
children'8 aayluni, in still another part of the city. in which diphthena 
is of occaaional occurrenee; 2 cases, Nos. XXIII. and XXIV., were 
from private practice in an adjoining town. Nine of the caaes were 
aimple diphtheria, uncomplicuted by any notable previoua diaorder; in 
4 the iocal diphtheritic intlammation waa preueded by a phlegmotious, 
Buppurative, or erysipelatous inflammation in dlstanl parts of the body ; 
in 3 the diphtheritic inflammation was immediately pre^.'eded by woll- 
marked scarlatina; in 7, by measlea ; in 1 by whooping-cough. 

The only apecies of bacteria pnsent in nearly all the caaes (in all but 
Iwo) in the paeudo-membrane was the «treplococeus. Thla species waa 
present in most of the caaes in euormous niimbers as ahown by the 
cultures. In one cnse in which actual connta were made, it was found 
that from the inviaible amount of raaterial which climg tu the tip of 
a fine Bterilized platinura needle plunged into the aoflening paeiido- 
membrane from a bronchiia, 124,300 coloniea developed on the platea. 

Ciiltiirea from the kidney, spieen, and liver were unfortnnately not 
made except in aome of the later caaes; the results of these were as 
foUowa:' Kidney cultures in H eases; atreptococci in pure culture in 
moderate numbera in 2of them. Spleen uultnresin Scaeea; atreptococci 
in moderate or large numbera in 2 of them. Liver cultures in 3 cases; 
Streptococci in moderate numbers in 1 of them. The atreptt)cocci were the 
only organiama found in the^* visceral cultures except in 1 caae in which 
a few ataphylococci auretia developed from the liver. 

The Streptococcus waa in all of the caaes not only by far the moat 
abundant form of bacteria in the paeudo-membrane, aa judged both by 
cultures and microscopical examination of stained apecimena, but it was 
the only form which appeared to penetrate the underlying tisaues. While 
the Streptococcus waa most abundtmt in the pseudü-menibrane and in the 
underlying necrotic tiasue — and in these siluatiooa it was otlen present 
in enormoua numbers— it was also feund, usually acaliered singly or in 
large and araaller massea, in the ducta of the mucous ghinds and in the 
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lymph Spaces of the aubinucosa. It was rarely fbiiod in the tracheal 
a-Dd bronchial lymph glands, and then only in the form of scattered 
»ingle cocci or short eliains. In the kidney, liver, und apleen I have 
Jiever found the bacteria by staining even in those caaes in which the 
culture method showed that it was present in small numbers. As judged 
by the culture method, the number of Streptococci which these viacera 
contain is in nowise to be ronipared to the numbers present in the 
paeudo-membrane and underlying ti^tie. In the tonsil erypts, on tlie 
other band, the number of streptoL'occi found, both by the staining and 
by the cultnre methoda, was oflen very large indeed. 

The eecond most common form of biwteria in these caaee was the 
Btaphylococeus pyogenes aureus or albus. While this species appears in 
eultures from the membranes in a large proportioii of the caaes, neither 
iti numbers nor Situation does it appear to bear any relationship to the 
esteot or charaL'ter of the [«eudo-membrane. It was usually qiiite aa 
^l^undant in the mouth or in the bronchial secretion» as on the pseudo- 
"lembranea. It was more apt to be abundant when the membranes were 
wftening, and in general its abundance seemed to bear a mucb closer 
felationsbip to the amount of catarrhal than of pseudo-membran'ouB 
'nflammation. 

So far BS the other species of bacteria are concerned, which were culti- 
vat^ed from theae casea of diphtheria, some twenty different species were 
iBülctted, but they were either forme which control-examinationa showed 
•*> be frequently present in the mouths or air-pasaages of healthy children, 
or iwcre scattermg forma oecurring in greater or less numbers but with do 
Uüifofmity.' The badllus of Loeffler was not found in any of the cascs. 
in judging of the probable importance of the staphylococcus pyogenea 
sureu3 and albus which was so frequently present, although oflen in 
•*latively small numbers, in our cases of diphtheria, it should be borne 
"1 oiind that » long line of researchea by a variety of observere haa 
sdowq i)y actual cultivation that the staphylococcus pyogenes is very 
^^uently to be found floating with the duat in the wards and operating- 
''**'-''*ss of boapitals, and in many other placea which are either over- 
•"^^ded or filthy. It has, furthertoore, been shown by repeated culture 
*T*riments that the staphylococcus pyogenes is a not infreqiient inhabitant 
**' *ae mouth aad nose in health and disease. It has been ibund by Dr. T. 
™" tJheesemanin thedustof theoperating-roomin oneof the large hoapitals 
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of this city. I have reiwatedly fimud it floating iu the dual of the rooms 
from which maiiy of the cases above reeorded of tlii>hiheria were taken, 
and it hos be«n foimd in »ome of the other rooms in the saroe hospital. 
I hav^ cultivated it from the moiiths of several ehildren in the asylum 
froni which must of our caaea of diphtheria canie who were apparently 
healthy, from the aaliva in one (rase of wbooping- cough, and in several 
cases of meiiälcs. I have fbiind it in the iDouth^ and throatB of ehildren 
and adiilts both well nnd ül in privnt« honses and in our large city dia- 
penanries. Ftually, as etated above, the ataphyloc'OLTus appeais to bear 
no relationship whataoever either iu Situation or nurolwra to tbe pseudo- 
membrane in the cases of diphtheria in whiyh it was present. It would 
thuH appenr that from wliat we know of the biology and diatribution of 
the Btaphylotiicous, it« occurrence in and aboiit the nienibranes in so many 
of our casos of diphtheria canniit 1«; regarded aa of any especial signifi- 
cance so far ae the ctiology of the difiease i» ooncerned. It may act as a 
complicating fector in the diBenac^indeed, its well-known pathogenic 
properties would lead us to couje<'tiire tliat it doea — but this is at preseot 
the utmoBt significiince which the facta will Warrant U8 in attributing to it. 

We are thus narrowed down in the analysis of the resulta of these 
examinations to the only apecies of bacteria which waa preient in nearly 
all of the twenty-four cases of iliphtheria atudied, namely, the atrepto- 
eoccua. To thia «peeies, then, we tnuat now turn our attention. 

The morphological and biological charactcrK of the atreptococcua ftiund 
in these casea werefully worked out in each, and they were found exactiy 
to coineide, The following character», therefore, describe the speciea 
common to all the eiises of diphtheria studied, and this apecies niay be 
called, at lea.it iirovisionally, etreptoooeeu» dipktherice. 

Stkeftococous Diphthebi.i-:. 

MoRPHOLOöY, — Sphero-baeteria, or cocci, varying in dianieter from 
0.75 p to 1.2 /i, average about 1 u. Wheu growing freely on quite molst 
Burfacea, or in fluid culture-mediii, such aa beef-tea, they are apt t« form 
longer or shorter chuiijs. There is a marked diaposition iu the cocci 
which form the chains to be closely united in paira, and thua appear as 
diplococci when the chaina nre forcibly tom apart (see Fig. 1, Plate IL). 
As the culturea grow older individual cocci in the chaina are apt to grow 
larger and mnre irregulär in ahaj«, apparently through Involution changes. 
In rapidly growing cultures the individuala composing the chaina appear 
not infrequently a little eiongated in the atage preceding diviaion, and a 
little äattened tranaversely to the asis of the chain wben the diviaion is 
just completed. 

Biology. — The.* bacteria do not fluidify gelatioe. The coloniss are 
white to the naked eye when they have reached a considerable aize, and 
under the microacope have a faint yellowish or browniah ahimmer, They 
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are immobile; their growth is in general bIdw, bat m hastened st the 
leoiperature of 37° C. (98.6° F.)- No apores are formed. Growth 
«CUTS botb at the surface and in ihe dcpth of the ciilHire-iuedia. 

Gelatine plaie«. On the sccoiid day, niinute, sbaij>edged, oarsely 

granuliir dark colouies apjKar, and lieconie very gradually larger. As 

Ibey grow older the eolunies in the depth of the geialine freqtiently 

Wme rough and irregulär at tbe edgea, They »preod slighlly on tbe 

surface of the gelatine, formiiig rough, often looped-edged, very sligbtly 

elevated disks. 

Agar plate» (aurfuee plant«). Al 37° C, after twenty-four lioura, 

'oinute, translucent, colorless, dew-Hke colouies appcar, which, as seen 

Köder the micrOHcope, have even or irregulär edges, a moderately fiiiely 

fi^'ajiular surface, and a fsint yellowish abimmer. Af the colonies become 

*>J<ier (two to five days) their surface», particiilarly if the agar becomea a 

üttle dry, are apt to appear more coareely granulär. The outline of the 

el o^ly apreading colonies, aa tbe growth geta older, ii^ apt Ut become more 

^"^ lfs3 irregulär, from the projection of loops aud striiigs of oocci, which, 

™^ *he culture surface remains moiat, may form a slowly spreading delicate 

t^^llicle of varioualy curved and eontorted chains (aee Fig. 2, Plate II.), 

*^ot infrequentJy the older coloniea are mon^ or lesa zonulated fr{)m suc- 

^^^saive rings of peripheral growth. 

Ägar-glycerine plaies (glyoerine .5 to lU per cent.). The growth iä 
^Ssentially the same as in simple agiir. 

Blooii-»er\im plate». The growth is much the ^ame aa on agar. 
In Beef-tea, at 37° C, the growth ia moderately vigorona, tbrming in 
treenty-four to forty-eight houra a conaiderable nuraber of delii-ate white 
floceuli, which gradually collect along the aides or at the bottom of tha 
tuhe. Growth at air temperature aimilar but alower. 

In Gelatine Tuhe» the growth appears, al the temperature of the room, 
in from twenty-four to forty-eight boura, as a delicate, white, exceedingly 
finely headed streak along the puncture-line, and is acarcely viaible on 
the snrfeee. After aeveral days the central portion of the puncture 
sireak becomes dense and whitiah, and is beael on all sidea with more or 
leas dlscrete, whitiah, apheroidal coloniea, which may beconie as large as 
Due millimetre in diameter. At thia time the aurface growth may he 
acarcely perceptible, or may have spread a little aa a delicate trana- 
Jucent pellicle. The gelatine is never fluidified. 

In Agar Tithe» the growth along the puncture-line is apt to be more 
even and continuoua than in gelatine, and ia never extensive, white on 
the aurface it appears a« a faint translucent ainuoue-edged pellicle, rarely 
spreading raore than 1 to 3 millimetrea from the point of inomilation. 
In Blood-serum tubea the growth is essentially the aame as on agar, 
but a little raore vigoroua. 
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On Potato there is no väible growth, but there appeara ui be eome- 
tiines a very elight pruliferation near che lioe of inouulation. 

The strcptocDceuB diphtherite ia readily staint^l by the common aniline 
dyee, aod both früiu the uilCures and in Che tiesues retaine the color 
when treaCed by Gram'a method. 

Patiiocienebis. — The experimeni* upoti aiiimals were made wich 
culturcB from ten of ihe cases of diphtheria — Nob. III., VI., VIII., 
XIII., XV., XVI,, XVU., XVIII., XIX.. XXIV. These were casea 
selected aC random from Che difterenC hospiCals or houses from whicb 
moat of the material was dprived. Vigoriiiisly growing beef-Cea cul- 
tureä were, for Che m<wt parC, employed from two Ui five days old. Such 
cultureß are slighcly turbid when sbaken to break up the flocculenl 
growth, and quantitJes varyiug fmm five drops Co two cubic ceotimetre« 
were uaed tbr eath inoeulation. The iuoculatious were performed wich 
Che iisual precautions against accideutal conCamioation. The very con- 
venient Stemberg BterilJEing injectiog eyringe was for the moat part uaed. 
It does not aeem to me npL-eaaary to give in detail a hiatory i>f each of the 
isoculated animula, aiuce the general reaults, bu far ae our aiibject ia cod- 
cerned, are Che eiida «ought for. 

AlCtigethcr, 80 aiiimalr^ — rabbits, bena, aiid pigeons — were iaoculated 
witb the sCrepCua>ecU3. Tlie followiug in a aumniary of the reaultß : 

ffeiM. In hen« (8 luiimak). Che aubciitaaenua inoeulation and Che 
iiu«)idati(in into Che scraped m punptured mufous membrane of the mouth 
or trachea were entirely wiChi'iuC i'ewiiC, aave for a tcniporary rodness of 
the mucoUB membranea foUowing Che lucal mechauical iojury. Subcuta- 
neoua inoeulation gave no re^ult». 

RahbiU. Iniravenoun iryectionx (t) ajiimals). The injection of from 
i to 1 J c. c. of beef-t*a eulture was made, with no marfeed effecC in any 
ease. 

Suhcutaneout and intramuecuiar injeeCiun (10 animala), These inoeula- 
tion» were niade in tlie petitoral or Chigh miiscles, or beneaCh Che ekin in 
these reginna. In 7 of Che cases, there was a cooaiderable formation of pUB 
at the aeat of inoeulation, usually in Che form of a small, circumscribed 
absceaa. The aCreptococcI were readily eultivated from thcae abaceeses, 
unlesH they had become old and Che pus ijuite dry and grumoua, when 
they were found in very amaJl numbers, or noC aC all. In 3 out of the 10 
caae», the reault was negative. 

Injeduin into the eubcutaneoiig tieaue of the ear of the rabhit (24 ani- 
malfil. In 1, there waa no effect whataoever. In 4, there waa a slight, 
diffuae rednes« alwuC the aeaC of inoeulation, paaeing away on the aecond 
or third day. lu 5, Chere waw slighc local redness, on the iwcoud day 
pasaing off, and the formation of a smuil eubcutaneons abscei«< from the 
third to the eighCh day. In 2, tliere was moderate loeal redneisa, fbllowed 
by death, under syraptoma of progressive weakness, on the aecond and 
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fouith äavi. la 12 lases, ihert was well-marked erysipelatous rednesä of" 
llie ear, cxtending, somelime^, för au inch about the seat of iuoouladoD»: 
bul moat often involving the whole ear, and estending down into Uu 
kad. The redness and cireumscribed thickeuing of the ear in these caam 
wera usuallj sharply defined and alowly progressive, as in typical eryäpfr- 
las. T)ie inflammatinn was established on tfae second or third day, aocoin* 
panied by a rise of temperaliire of from 1° to 3° C'. (32.8= to 37.4° F.). 
Resolution uBually bcgan on the fourth day. In T cases, resolution waa 
camplete; in 3, a Bmall abaceas fonned at tbe seat uf inoculation; in '2 
«ases death occurred, and in the. setond on the fourth day. Nu internal 
Icsions wereever fbund in these tmses of erysipelatous inflammatioii of the 
ear, aar was there, except in the fatal cases, niiich evideuce of systemio 
ifisturhance. Streptococci were cultivated from the fluid exudation at tha 
seatof the inoculation. The erysipelalous inflummation was more niarked 
and mtense if the lifaue of the ear was pierced or undermined in Tarious 
diractiüüs by a sharp, stcrilized needle before the baeteria were introduced, 
by the method of Biondi (12). 

InjeetUm into Ihe imtenor Chamber of the eye {ß animals). A moderate 
MnjunctivitiB occurred in 2 cases, with opacity of the Cornea about the 
puncture, and a moderate acoumulation of fibrin and pus in the anterior 
•sliainber. All of these evidencea of inflammation began to siibside on the 
'Oiirth day, and within two weeks the exudation had largely disappeared. 
'd 4 of the casea, an intense panophthalmitis occurred, with destruction 
"' the eye. 

fntKvlations into the mvcom membranes (6 animals). Theae wero 
Wcoinpliahed, in 3 animab, in the trachea by tracheotomy, the mucoua 
Membrane being acraped, and the culture rublied into the abraded sut- 
f^'ß ; m 2 animals, in the mucous membrane beneath the tongue; and 
'" 1 animal, in the vaginal mucoua membrane. In none of the animala 
**s there any marked reuction, either local or general. 

^'■geom. The iuoculationa in these animals (17 in number) were 
'"''•ie on the mucoua membrane of the mouth beoeath the tongue, or ia 
1"^ larynx' and upper end of the trachea. The Operation consiated either 
™ ^carifying the mucous membrane with n aterilized acalpel or needle, 
^•1 theo firmly rubbing in the culture ; or in making a submucous injec- 
"°^ of a few drops of the same. 

■*-iie geueral effecta may be briefly aumraarized ; In 2 animala, there 
'^ öo effeet whataoever, either local or general. In nearly all of the 
^*^ there were moderate redneaa and sweiling about the seat of inocu- 
"öoa^ OQ the second day, Thia, in 4 ciiaes, waa accompanied by a yel- 
"•^h-white pellicle from 0.5 to 1 mm. in thickness, which did not spread, 
""^ Conaisted of necrotic mucous membrane containing micrococci similar 
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tö those iiijecttd. In 3 of the cases of tratJieal inoeulation, in addition to 
dusky redneas and awelüng of the niucous merabrane, there was a white, 
detiae, stringy. moderately tirmly coherent pellicle, over the a^cted sur- 
feces, This in no caae tended to spread, and consisted largely of mucua 
AbouC one-half of the animak died, froni the aecond to the sixth daj, 
without dyspncBa or aymptonm other than tho.« of progressive feebleness. 
Of the aniiunb which showed a nioderate degree iif local and inflamma- 
tory reaction, 2 were sick for three or four days, and then completely 
recovered, while S were apparently not sick at all. 

We thus find tbat the reaction of aoimals to the inoculation of the 
Streptococcus diphtheri» varies a good deal vith the spccies of animal 
experimented upon. While ehickena are, in general, invulnerable, rab- 
bits and pigeons show a marked, though varying, degree of suscftptibility. 
In general, it may be Said tbat young animals are markedly more suscep- 
tible to its aetion than old onee. The general effect is to produce either 
suppuration or erysipelaa, or local neerosia or septiciEmia, without marked 
lesiona. Sometimea, one or niore of these general effects are aasocial«d as 
the result of the same inoculation. 

It ia thuB evident that the Streptococcus diphtheriae, as cultivated from 
our group of easea of diphtheria, though not inducing in the animal ex- 
periraentB which I havedoneadisea*e which can be regarded as diphtheria, 
is yet, in some aniniala, markedly patho^nic. 

CONTEOI, Ca9E3. 

For the purpose of control, I have made culttires from the scrapings 
of the ihroat and eapecially the tonsils of twenty-five healthy children, 
living in private houses or in a new and well-aired matemity hoepital, 
and in tbese I have not found a single eolony of the Streptococcus. 

I further made cultures from the throat and tonsil scrapings of fax 
oaaes In private practice during illneas — two of meaalea, two of scarlatina, 
one of follicular tonsillitis, and one of quinsy. In two out of thesesix 
eases, largc numbers of Streptococci identical in every reapect with those 
Iflolated frora our cases of diphtheria were found in enornious numbera. 
Their efiects were tested on animals. The other four caaes gave no 
Streptococci. The two caaes in which the Streptococci were found were 
the casea of scarlatina occurriug iu the sarae house. Thia is eapecially 
noteworthy, as, withiu one weck of the time of the examination, diph- 
theria of a severe form developed in both of the children ; going on, 
however, to final recovery, so that no further esaminations were made. 
Thus, out of thirty-one control caaes, the Streptococcus was found in only 
two, and these were caaes of scarlatina in private practice which sh oftly 
developed diphtheria. 
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CONCLDBION'S FKOM EXPERIMENTS. 

We are dow ready to aee wbat concluäion» can be justly drawn fron» 

theae researches aa to the etiology of the cases of diphthcria which we 

Iiave studied ia detail. It ia a nell-known priaeiple fouuded upon tbe 

fliodem methods of research, that in the investigation nf the etiology 

of" any acute infectious disease we should aeek lo asi-t-rtaia first whether 

tttere are apenal fonus of ba<.'t£ria preaent in tfae lesioDs with auch um- 

jforniily as to justify the coojecture that they tnay stand in an etiologjcal 

^■«slalion to it. The answer to this question we have found in our caaet' 

l>:f iliphtheria in the nearly uniform preseoce in sigtiificant situations Oi 

streptococciia. Second, we ahould acek to isolate io pure f»rma an<^J 

a kam by cultivation under varying condiiiona the Jife-history of th«- 

►«jspwted organiara. Thia has been dune in detail in every one of thal 

CKses of diphtheria eicamined. Third, we ahonld, by inocalationa of the! 

!S>iire Giiltures of the auspccted organiama into aniuiali^, learn wliethcr theji'' 

K capable of producing diseaae or not, and especially ^hould we endeavor 

"to induce a form of diseaw similar to that froin wboae leaiona the organ- ' 

! were derived. We have found in pursuiug the third line of inquiry 

Üut, white the auspected batteria were markedly pathogenic, we have not. 

bm able to induce, by their inociilation ia animala, a disease which can 

&ifly be r^arded as diphtheria. 

Let US now aee whether the failure to üitluoe diphtheria in animals 
really means that the streptococcua which we find under such suspicioiu 
«mditions iu the human diaeaae in reuUy of no aignificance aa an etio- ■ 
logical feclor. In the first plai«. it ia very douhtful whether any of our 
domestic animals, or any of thoae which are commonly employed tbr ex- 
perimeutal piiqiosea, are ever spontaneously aubject to diphtheria as we 
inow it in man. There i.s, indeed, a disease common enough in calvea, , 
in fowls, in pigeoos, and in rabbits, in aome parts of the world, which ia 
called diphtheria, aud which is nnsociateil with the development of a falae 
memhrane on the mucous siirfacea ; but, so far as these buvc bccn inveg- 
ügated by the modern methods, it appeara that in uone of these are the 
; bacteria fomid as are present in the huniun diaeaae; and, moro- 
over, the apecies of bacteria which are found, and which are presumedly 
the cause of the disease in animals, differ entirely in the dilferent animals. 
Moreover, although there ia a considerable number of fairly well 
authenticated instances in which the animal diseaaes from one apeciea or 
(mother have been coramutiicated to raun wtth the development of the 
general symptoma of diphtheria, and a fairly typical local lesion, it may 
TBell be questioned whether there ia anything more than ageneral analogy 
l>etwe6n this disease and genuine human diphtheria; for, atter all, as • 
we have aeen above, it ia the etiological factor which we must ultimately 
depend upon for the identification of the disease. On the olher band. 
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althotigh maoy hundreili«, jierbu])^ thitiisanda, of attempt» biive been niade 
to reproducc the human diaeafic in luiimalB by inoc^uliition either uf tfae 
fresh membranea or culturea, uiore or lesa pure, of variouB nikroörgaiii§iDa 
isolatfd tri)m theTn, there dt.)es unt appear to bave beeu a single case in 
whieh HD effet't was induted which could fairly be alaolutely identi- 
fied with the human disease. Wo are thus verj- unwillincrly led to tace 
the piKwibility that animals are not siibjett artificially, aa they ap|>ear not 
to be naturally, tu diphtherin as we know it in man. 

Now in a diBeaae which i« accorapHnit^ wilh a defiuite and constant 
teäion, Huch, for esample, aa tuberculo,->it<, the problem of the ttignitiimnce 
of the reaults of inocuhitions in animals ia much more eiraple, But in 
diphtheria, an in typhoid fever and 8ome otber diseases whose local lesiuna 
are variable and may be absent altogether, we must recognize the poagi- 
bility that after all we may be forced, by the nature of the case, to do 
without the light whioh sucassfiil animal inoculations might throw upon 
the probJera of their etiology. In other words, there is a growing prob- 
ability that there may be acute Infcctious diseases to which animals are 
neither naturally nor experimentally subject. If such nhould prove to 
be the case, we muy find ourselves [jerforce obliged to rely upon the 
evidence which the constant occurrencc of a definite species of bacteria 
in a given discase iu a large nuinber of cuses caii furnish, and upon the 
aide light which can be thrown upon the problem by a variety of col- 
lateral ex]>erimuntal and dinical obaervatione. 

I would not he understood to say definitely that diphtheria, or any 
other acute infectious disease, cannot bc produced artificially in animals. 
I wish oiily to call attention to the faot that, so f'ar aa the evidence goes, 
genuine diphtheria as we know it in man liaa not, in my opinion, up t« 
the preaent time becn thus induced. 

Now, we have fbuiid in all but two of the twenty-four casea of diph- 
theria examined a distinctly pathogenic speciea of bacteria with great 
uniformity, a species uf bacteria which does not, indeed, induce diph- 
theria in the animals experlmenl«d upon, but does induce allied forras 
of inflammation, Moreover, we have not found iu any of the casee the 
bacilli of Klebrt-Loeftier, nor aiiy other to which any signlficance can 
justly be attribut«d. 

It may, of courae, be Said that thesc Streptococci may not actually be 
the cause of the disease, though ao constantly present ; that the diseaee 
may be induced by some other unknown agency, aome germ, perbaps, 
which does not grow under the artificial conditions which we supplyj 
and that it is aitnply the fumishing by the letion of a favorable growth- 
raedium for the Streptococcus which may explain its common oecurrence. 
That all this may be true must be admitted ; that it is so it needs facta 
as yet undiscovered, and to which there ia no clew, to make probable. 
On the whole, it seems to me that, considering the insuaceptibility of 
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animiilä to diphtheria as we know it in luan, the reaiilt of ull of these ■ 
aeries of experiments taken logether abundaully justifies us in tha I 
assumptioa that in a certain clase of caaes, at least, diphtheria is caused M 
by a Streptococcus having che characters set fortb above. I 

Rejcähks OK Värious Features of the Cahes of Dipiitdekia. I 

As to an explanation of the apparcat absenci; uf the Btreptococcus M 

in two of the cages studied — Nos. XVL and XSIII. — I have none to j 

offer. It 13, of courae, posHible that they may have been at some time 

preeeot and died out, but I have fuund ihem in the grenCeat abimdance 

m casea of equal or greater diiratioa of tbe diseaBe. It is quJte possible 

that by some technioal inadvertence I may bave f'ailed to und them, 1 

althuugh tbese cases were studied with the same detail and care aa wen M 

theothera. lt. is, fu rthermore, po^isible that, although calied diphtheria, I 

in accurdanue with the views laid down early in thiB paper, these ■ 

appareatly esceptional caees may have been examples of simple paeudo- -I 

membranous laryngitia or croup. Indeed, Gase No. XXIII. waa diag^ I 

nosticated aa " crr>up " by the attending phyaician, with the dUtinct M 

apecification that there waa no clinieal evidence of " diphtheria " in tha M 

case. The chiid died fnim sträng ulatiun, the parenla having refutied M 

Operation. But witbin a few days, in the same house and family, anotber M 

child was almiiarly attacked, but with Symptoms of marked constitulional V 

disturbance, and sbortly dled. In thU second child (Gase XXIV.) tha I 

äreptococci were found not oiily in tbe membrane, but in üniall numben M 

in tbe viscera. U 

It will be reraarked, in the oaaest of diphtheria in which culturea were I 

made, not only from tho local leaions, but from tbe kidney, liver, and ■ 

apieen, that, while tbe Streptococci were usuaUy preaeut in the pseudo- 1 

membranes and in tbe tisaues just beueatli it in very large uutubers, tbey 1 

were, when fimud in the viscera at all, only present in very small numbera I 

indeed. Tbey were also usually ahsent, or preseut only in very smalifl 

sumbers, in the Iracbeal and bronchial glands, although tbese are apt to 1 

be red and swollen and tbeir lympb sinuses to contaln ßbriu. This eon- I 

■dition of »ITairs, taken together with the early and severe syniplonis of' 1 

syatemic mfeution atid the lesions of parenchymatous degeneration of the | 

"viacera, eapecially the kidneys, which are apt to occur in diphtheria, J 

vrould aeem to indicate that the ayatemtc changea are probably due to the I 

abaorption of some soluble poisou (ptomaine) produced wbere tbe strep- I 

toeocoi are moat actively growing, namely, at the aeat of local lesion, or M 

poBsibly, as will be aeen latcr, in the lunge. I 

Metaatatic septic visceral inflanimatioas were preaent in none of the J 

caaes examiued, and are, as Ls well known, not very common in diphr] 

theria. 1 

Iq nearly all of tbe caaes of diphtheria in our seriea the pseudo-'J 
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membranf was moderately develoi>ed or very abundant. In two, how- 
ever, complicatiiig measles. Nos. XX. and XXI,, death occurreii so early 

that in one case there was no [iseiido-Tnembrane found, and in the other 
but two aniall, isDlated fragmente.' 

Tlie dctailod study of theac early fatal eaaes, both morphologically and 
by the culture methods whicb served to identify the speciea of bacteria 
preeeiit. throw, aa it eeenis to nie, ii good deal of light upon the nianner 
of local inva-'ioD of the disease. 

In the naae (No. XX.) in whit-h no pHeudo-menibrane had formed 
there were the lesiotifl of an inteiise catarrhal pharyugitia and laryngitis. 
The bloodvEBsela were congestei, there was au iDcreosed aruount of 
mucuB on the BurfacB, and the epithelium was in places loosened and 
nrolüerating. It was found, both by the microscopical examination and 
oy uwltures, that Streptococci were acattered gparsely over tbeae inflamed 
surfacea. In two aituatioDg, however, the Streptococci were found in 
conaiderable nias.«s, namely, in one of the tunsllJar crypta and ip the 
ventricle of the larynx. In the tonail crypts, distiuct though small areaa 
of necrosis of the epithelium were found in the iinmediate vicinity of the 
bacterial masses. In the ventricie of the larynx no evidence of necrosis 
was found, but the epithelium was In pjaces detached, und Streptococci 
were found heneuth and between them, aiid in small nurabers in the 
adjacent submucosa. 

In Cuse XXI., on either side of the bosc of the epiglottis in the 
pharynx were sniall white patchea, which hiid the gross appearance of 
pseudo-menibrane. The microscopical examination showed tbat in 
these situations there was a considerable heaping up and detachment 
of the epithelium, .with partial necrosis of tlie cells and of the sub- 
mucosa beneath, whllo Btreptouocci and single cocci were acattered and 
ina.ssed among the cells and in the necrotic tinsue beneath them. In the 
aame case the small pseudo-raerabranous patchea just below the rima glot- 
tidia showed necrosis and partial detachment of the epithelium, which, 
mingled with granulär material and large number of cocci, singly, in 
pairs, and in chaiaa, formed a well-defined, irregulär pellicle. The aub- 
mucous tiaaue beneath thia pellicle was superficiaUy infiltrated with 
similar bacteria, and waa neerotic (aee Plate IV.). 

The abdominal viscera in thewe two ca-^ea were not aent to me, so that 
no bacterial examination was miide of them, and »i stlght were the local 
lesions that it would seem at first as if we were hardly justified in 
aasuming that death wj« due to diphtheria unless there had been a 
systemic infection from fiome sourcc other tlian the pharynx and larynx. 
In CJase XX., however, although there was but a very alight araount of 
broneho-pneuraouia, the air apacea of the lungs contained enormous uum- 
bers of cocci and Streptococci. It is quite posaible — and Dr. Northnip 
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Knd I have already niade numerous observationa which apeak strongly in 
fevor of thc view — that in casea like thesc the early death iu diphtlioria 
may be due to the absorptioo from tbe lunga of a bacterial poison before 
either a pneuinonia has developed or a pseudo-membrane formed. 

1 have been miich impreased in the couree of these studies with the 
disproportion which often exista between the anaount and the extent of 
Ihe pasudo-membrane, parlicularly of the larynx and trachea, and the 
actual iDVolvereent of the underJyiog mucous menibrane. There are, I 
think, alivayB to be ftiund aome regions where the pseudo-membrane is 
closely attached to and is formed in part by the epithelium and the 
superficial layers of the subniucosa; but in almost all casea the pseudo- 
membrane Bpresds away over areas of mucosa where the epithelium is 
ijuite iiitact, and its underlying tissue, save, perhaps, for congeation and 
(sdema, is perfectly nnchanged. Very often I have tbund a closely ad- 
herent pseudo-membrane extending from the tip of the epiglottis down 
over the vocal cords, or simply about the eorda theniselves, which was 
ffiade iip in large part of the auperficial layers of the mucosn ; while 
wlo^ the vocal cords a more volaminoua and largely fibrinous false 
nemlirane extending through the trachea and even into the small bronchi 
'«ft the mucouH membranes of these tubea virtually intact. It would 
Beem that a comparatively small area of actual involvcment of the 
D111001I3 membrane can, in the larynx and trachea at least, fumish the 
iDaterial for a fibrinous pellicle of great extent. In the pharynx, how- 
J'ter-, the extent of the pseudo-membrane is much more nearly coineident, 
in irty experience, with the iuvolvement of the mucous membrane, than 
m th« larynx and trachea. This condition may serve, partly at least, to 
«ccouQt for the disproportion which is so often observed between the ap- 
P^'^Dt extent of the locai lesions and the syatemic infection, and may in 
P**^ explaiti the abaence of the Symptoms of general infection in some 
"* which, on clinical grounds, has appeared for so long to justify the 
•eparation of croupoua laryngitis from diphtheria. 



EXAMIRATIONS OF ChII.DREN ExpOSED TO DlPHXnEKlA. 

^s We are not able to confirm by the successful iaduction of typical 

diphtheria in animals, tbe conclusions to which we are led by our mor- 

pbological and biological studies on diphtheria, it seems highly important 

U> d.raw all the data possible from a tareful study of tbe conditiona under 

«mci children are placed in hospitala or elsewhere where diphtheria ia 

prevalent among them, since valuable evidence, confirmatory or otber- 

Wise, might, it aeems, be arrived at in this way. With this end in view, 

I navemade a seriesof studies on children not the victinis of the disease, 

biit associated with those who were sufieriiig frora it in the hoapital in 

which it waa freijuently occurring and from which most of our caaes 

«ere taten. 
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In the first place, with the mncuirence of Dr. Northrup, I examined, 
hy the culture methods, ecrupinga front the toii^g of 25 childrCD both 
well and ül. In 17 of theee caaee no Streptococci were found. In 8 of 
the casea the etreptucocci were iimnd in emall numbera. All of these 
8 positive cases had been for some üme in the hospital and in rooma in 
which diphtheria was liable to ocoiir. Ooe of theae cases in which the 
Streptococcus was found had been in the room witli the niother, who was 
the victiDi of puerperal fever. This child died enon afterward from a 
severe umbilical phlegmon, and from tlie inflamed tisaues large numbera 
of similar Streptococci were cultivated. Two of the oaaes were auffering 
&om raeasles. They were quarantined at aboiit the time the examiua- 
tions were made, and soon alter developed diphtheria from which they 
died. Änother of the positive cases, convalescing from broncho-pneumonia 
was confined in a small room with twelve inmates. Two olher of the posi- 
tive casea had been for a conaiderable period in a large room with tnauy 
inmatea, and from the dud of Um room the Btre])tocor-cui> ww cultivated. 

In a second seriee of examinations cultu res were made from the toneila 
of children which had been for varying periods in the same hospital, 
and had died of various diseaaea not diphtheria. There were in thia 
olaas fifteen eaaea ; twelve of theae were caaes of maraamns with more or 
lesB broncho-pneumonia or entero-colitia ; one was a case of pertussis with 
extensive interatitial emphyaema ; one, which had been for a long time 
in the hospital, died with Symptoms ofsuffocation, the autojisy revealing 
only cedema of the lungs ; the other was a case of eryaipelaa fotlowing 
vaccination and estending over the entire arm and ehest. Of the 12 
maraamus cases, 7 ahowed no Streptococci ; in 4 the Streptococci were 
found in small numbers, liut only in dcep scrapinga from the tonsillar 
crypta and folds. Theae 4 casea in which tlie .streptococcua was found 
had all been for conaiderable periods in the hospital ; they were all con- 
Uned in rooms in wliich at the time diphtheria was occasionally origlnat- 
ing. One of theae had been for aeveral days in a room with a number 
of eczema cases, another in the "eye-room" with a number of caaes 
of punilent Conjunctivitis. Of the 3 remaining casea, the one with 
pertussis showed no Streptococci ; the one with pulmonary oedema and 
the one with erysiptelas showed a few. We thus aee that from scrapinga, 
mostly from the tonsillar crypts or the folds ofniucous membrane about 
them in 15 children dead of various diseases not diphtheria, in a large 
children's asylum in wliich diphtheria was constantly occurring, the 
Streptococcus was found in 6. 

If now we summarize ihe results of the' culturea of scrapinga from 
both the dead and liviog children in thia institution in which diphtheria 
was prevalent, we Und that in 12 caaes out of 40 sraa)] numbera of 
Streptococci were present in and about the tonsils of children not at the 
time auflering from diphtheria. In 2 of these, fetal diphtheria ahortlj 
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developed. Tbe comparison of tbis reeult with thai af aimilar eulture 
taai tbe tonsils and tiiroatä of well anil sick children outside of thia I 
huspital and moatly in private practice given above id Etriking. Por ia ] 
these, from scrapings from 31 cases, ihe Streptococcus was cultivated i 
odIj 2 wbich were eutTering from scarlatina at tbe time. and which botk I 
developed dipbtheria shortly after. The significance of tbeae ewllateral | 
Observation^ ie, I tbink, evident and needa no commeDt. 

It äbould he said tbat che identitv of tbe Streptococci i.wlntcd iroin tbeae | 
eontrol cases with ibose tbiind in dipbtheria wa« eatahliahed, not only by I 
tlieir morpboiogical and biological cbarat^rs, but by tbe reaulta of their I 
inoculation in aiiimals, tbe detail» of wbicb it is not uecessary to enter I 
iito here. The only difference wbich I observed between tbe Streptococci 1 
from tbe eontrol cases and thmi from diphtbericic niembranes was tbat, ; 
in general, tbe former were, for the most part, a little slower in their J 
^wtli, and tbeir efl'ecta upon animals a little less pronounced. Tbey J 
pruJüced, in a large proportion of the inoculations, eitber erysipela», | 
iuSHmination in the ear of rabbite, or small abäcesaes ; but tbe absct»see ] 
«ere invariably small, and the iuflammatorv reaction sbort-lived. 
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ÖPECIES OF BaCTEBIA. 



We have now arrived. by an independent series of obseiA'ationa o 
group of casea of dipbtheria, at a definite and prectse notion of the apeciea -1 
of bacteria which appears to stand in a eausative relalion to ibe disei 
If we compare tbis apecies, which we have called the Streptococcus diph- I 
tberite, witb those species of bacteria already known and fully described, I 
we find that, in its forma and in its modea of growth, as weU as in 
effects wben injected heneatb the skiii or into the blood of animals, it 
appears to be identical with two well-kuown species, called Streptococcus 
pyogenes and Streptococcus erysiptelatos. I have carried tbe ciilturea of i 
Streptococci from casea of dipbtheria along aide by aide witb cultures of l 
Htreptococci niadefromvariouscssesof simple acute eryaipelas and simple | 
phlegraonoua iuflamraation, week after weck ; over and over again, 1 have 
ßtained, nieasured, and compared tbe growtb from tbeae tbree aets ofsources. 
I have repeatcdly inoculated dupUcate seta of animals witb tbe different 
cultures, and I bave never found a single appreciable constant feature of 
di&rence between-them. There are, it is true, often diflerencea in rapidlty 
and vigor of growtb on artificial eulture media, as well as düFerencea of 
Tfrulence, as the resuit of inoculation of animals, between cultures derived 
from tbe different sourcea. But thcse differences are no more marked . 
tetween cultures from erysipelas, pblegmon, and dipbtheria thau those ■ 
ofteu observed between cultures derived from different casea of tbe same 



While it is not posaihle, witb i 



present knowlcdge, to cbaracteri; 
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precisely the difibrence in action, upon the aninial tisBues, of tlie atrepto- 
coccuB pyogenea and ihe Btaphylwoccua pyogenea, aasociated, aa they so 
often are, in tlie phlegmouous iafluramatioiw; in general, the Streptococcus 
appeara to be more prone to cause the spreading, progressive form of 
inflammatioii, and to give rise to general infection, than ie the staphylo- 
eoccus, the more marked tendency of which Ja to give riae to localiued 
suppurativa inäammatlona, absccsses, etc. Both foriuB of bacteria may, 
indeed, iuduce suppuration and abscess, and both may cause more dt lesa 
widely spreadiug phlegmonous inflammatiou ; but the special tendency 
of each appeara to be that which I have Btated. 

It is worthy of note, in thia connection, how often the Streptococcus 
haa been found associated, apparently as the etiological factor, with those 
Inflam niationa, particularly of the serous nienibranes, in which the forma- 
tion of fibrin is a moat marked feature. 

To enter here into tbe story of the diBfusaions as to the identity of the 
Streptococcus of eryaipelas and the Btreptococcua pyogenes would lead us 
fkr aheld, and bring us at last to no very definite result. The tact is, that 
nearly every practica! worker in bacteriology, who concems himself with 
these particular species, appeara to find himself forced hy his ohaervations 
to the conclusion that, in their mor]ihologieal and biological, and, for the 
moat part, in their pathogenic, charactera, ao iar as animaU are concemed, 
the Streptococcus pyogenes and Streptococcus eryaipelatos are practically 
identical. Nearly every one, however, hesitates to declare absolutely their 
identity, not on the ground of morphological or biological or experimental 
discrepancies, but rather because clinical esperience and ohaervation have 
for 80 long Biin(!tioned the belief that eryaipelas and simple phlegraonoua 
inflamniation are diatinct and separate diseases. The close relationahip 
existing between these three forms of inflammatiun haa long been the sub' 
ject of Observation and speeulation, and the probable iinity of the causa- 
tive bacterial agent bas been set forth with much iiiteresting detail and 
critical acumen by Baunigarten (14), as well aa hinted at by othera, 

The Relätionbhif of Diphtheria to Eetbipelas and Phleg- 
monous ISFLAMMATION. 
Whether the clinical differences between eryaipehiB and those forms of 
suppuration in which the Streptococcus pyogenes occura cannot be ex- 
plained — perhtpa, by the mode or seat of Invasion, by Variation in viru- 
lence or the resisting capacity in the individual, or in some üther way — 
are qaeations which further observations must answer. That a simple 
erysipelatous and a phlegmonous or suppurative inflammation very fre- 
queutly merge into one another is well cnough known to all. That dif- 
ferent effects should be produced by the aame species of bacteria growing 
in the lymph Spaces of the shin, or in the depth of other forma of tissue, 
or on tbe mucous membranes or wound surfaces, is by no measB incom- 
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prehensible, and is Bot withoiit abundaDt aaalogieg in the üte-hiatory of 

oifer (irganisma. What the exaet boariog of these differiug cüiiditionB 

ua<Jer which the bacteria grow, and wliat their relatiouB may be to the 

8jmptoma and lesiona, are mattere for further iovestigation, Btit it ia, 

afier all, the pseudo-membrane — a structure either fibrinoiis or necrotie, 

or both, in ita nature, and the seat of ita most frequent occurrence, namely, 

nie lipper air-pa^ages — which rapecially charactemee diphtheria in its 

fornmon phases, Now, given a bucterium, like the streptococcua, capable 

of indücing a marked Irritation luid netroais in the tissues, and set it 

growiDg in auch enormous iiumbers aa are aeen in niaJiy caaes of diph- 

llieria on a mucoua membrane, or on the granulation tisaue of a healing 

"ound, where the amaller bloodveaaels are abundant and cluse at band, 

»nd the conditions are abundantly fnlfilled for the induction üf emigra- 

''on of lencocytea, formation of fibrin, and localized nccrosia of the 

iflv-oJved tiasuea — the conditions, in other worda, for the development of 

s aecro-inflammatory pellicle over the affected aurfacea, At nny rate, 

"is Position into which we are led by theae atudiea ia aimply thia : There 

*'^tti9 to be experimental grouud for the belief that aome forma, at leaat, 

'^f «iiphtheria and erysipelas, and aome forms of phlegmonoua iuflanama- 

^OTt, are phases of the inflamtnatory proceas having ooe, at least, of their 

Konoinent etiological factora in common, namely, the inciting species of 

baoteria. 

It ahould be remembered that to admit this is by no means to identify 
"•^^e diaeaaea ; no important clinical tradition ia thereby overthrown. 
■'■tt^ different phaaea of inflammation become, it ia true, by thia concep- 
"**» of them niore intimately related to one another. But, on the other 
■''^-^■-d, thöae factora which determine that infection with the one form of 
S^^'Ka sball induce now a diphtheritie, now a phlegmonoua, and now an 
"'■ysipelatoua inflammation, become, from this point of view, of even 
8'^^^«ter importance than before. 

tiowever iconoclaatic thia view may seem to thoae who have been 

^'^'^ixiBtomed to regard these phases of inflammation as eutirely diatinct, 

tn^fg aeema to be a large amoiint of evidence other than that derived 

*^**iu experiment which fayora the view to which these atudies, aomewhat 

"*»willingly it muat be confeaaed, have led the writer. In the first place, 

®^^ry practiaing phyaician knows how frequently auppuration occurs aa 

* local complication of the diphtheritie proceas, Tbc occasional simul- 

»■^Beoua occurrence of severe umbilical phlegraon with pharyngeal and 

•aryngeal diphtheria in the aame child ia not without aignificance in thia 

•^nnection, especially in view of the Identification, in two of the casea 

Ool*d above, of the same species of atreptococcua, both in the suppurat- 

'Ogtisiuea about the umbilicus and in the paeudo-niembrane in the air- 

paasiges. 

The occurrence of a diphtheritie inflammation of i 
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brane of the Uterus, whii.'h occaäioDally forma one of the manifeätations 
of puerperal fever, in connection wilh wliich the streptococciiB pyogeoea 
has 80 often been demonstrated, is also a siguificnnt fact. 

The repiitatiuu of diphtheria as a sewage and filth digeaae ia much 
more comprehensible than before when oiice we reci^niÄe the dose 
relationship which seems tu exiat between at leaat soDie of Its forms aud 
the BUppurative diaeasea. If the bacteria which act as the ineiting cause 
of diphtheritic inflammution be form^ peculiar to this diaeiise alone, it U 
rather difficiilt to account for the occurrence of aporadic case« of diph- 
theria in which there Uno cvidenceofdirectcomraunication of thediseaae 
from one individual to anotlier. But if we admit the cauRal relationship 
between the Streptococcus of auppuration or erysipelas, and some caaes of 
diphtheria, nothing could be more evident, because the diseharges from all 
Borts of suppurating wounde and surfaces form ii very common and im- 
portant bacterial element, not only in sewage, but in the air of our 
crowded dwellings and hospitals. But we need not go with more detail 
into these general considerationa, which the experiencea of every prac- 
tising phyaician will enahle him riehly to aupplenient. 

It ahould, however, be always borne in mind that in most of the acute 
infectiouB diseaaes as we sve them in man, while the bacteria serve as the 
ineiting cause, witliout which the particular form of diaeuse could not, aa 
we believe, exiet, there are other and mmt important contributory factors 
which can by no means be ignored, and which are daily assuming a 
greater and greatcr importance. Them contributory factors to the occur- 
rence of an acute infectious diaease are often those t<j which the attention 
of the jiractitioner liae been more eMperially directeil in hia observationa 
on these diseaaea, and, consequently, are often rogarded bv him as the 
etiologiciü factors themselves. Thus it was that at the announcenient by 
Koch, in 1882, that the bacillue tuberciUoMls was the etiological facior in 
tubercular inflaramation, many whose attention hiid been prominently 
directed toward the important influence of hereditary predisposition, 
were dispoaed to doubt, on thia ground alone, the importance of the 
bacillus in eausing the diaease, A aimilar condition of afiairs has been 
revealed in acute lobar pneumonia. The importance of exposure to 
cold and wet, injury, etc., in inducing the disease is just as evident now 
as ever it wna, only we are now aware that the expoaure, etc., appear to 
be but predispoaing factors, which esplain why in one case an individual 
may hnrbor in hia aaliva or elsewhere the bacterium of pneumonia without 
experiencing the slighteat evil, while in another, expoaure or other dele- 
terious agenciea rendering the conditions fiivorable for the development 
of the germ, an acute lobar pneumonia may enaue. 

The important relationahip between measlea and diphtheria, and 
between acurlatina and diphtheria, appeara in the light of these atudiea 
bat another illuatratiou of the same conditlona. The univeraally recog- 
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ciied danger in both measles and scartatina, oamely, that diphtheria 
Bmj üccur as a complication, is amply illiistratcd by the history of epi- 
demica of both meaBles and Bcarlatiim iu any of our large ohildren'a 
hospitals. That tisauea which are ordinarily iiivulnerable to the growth 
and aotion of pathogenic bacteria may become very suaceptible to their 
presence by a slight chemital change in the material preeent, U showa 
by the recent Btriking experimenla of Biijivid (15), who found that the 
introduction of a snioll amount of Solution of grape Bugar ioto tissues 
which did not ueually react at all in the presence of the stapbylocoocui , 
pyogenes aureus would lead theni td do so readily with the productionof " 
abaoess. That some such slight change in the exudation of the mucoiiB. 
membrane of the air-passages ns occurs in the catjirrhal inflammation of 
eearktina and measles might favor the growth of bacteria which had lain. 
donnant and harmless in the tonsillar crypts or elBewbere in health, 
«eems, in the Hght of theae studies, a juatifiable hypothesia. With the 
coQcurrence of Dr. Northrup, I have endeavored to ascertain whether 
iny change in the reaction of tbe fluids of the mouth and throat occurred 
st the advent of measles and scarlatina which would render them more 
&Torable for the growth of tbe Streptococcus ; but our studies in this 
direction have tbus far led to no tang^ble resutts. 

It should he distinctly understood that these studies on the etiology of 
diphtheria and the conclusions derived from them apply only to a certain 
Kt of eaaes. It by no means follows that hecause thia partieular group 
of caaes of diphtheria is caused by a Streptococcus, and seems to be 
intimately related in etiology to some other common pbases of inflam- 
Diation, that all cases of diphtheria are induced by the same organism 
or are related in the aame way to eryaipelas and phlegmon. 

That other organisma than the Streptococcus here described may in- 
duce that aet of Symptoms and lesions to which we give the nanie diph- 
theria, we must, of course, admit, and tbia the more readily on aecount 
of the great variability of both Symptoms and lesions in even well- 
fflarked groupa of cases. So far as I>oeffler'a expieriments go, they tend 
to indieate that some other form» of bacteria really may play a part in 
'lie induction of certain forma of the diseaae. But it ia not without 
Mgnificance that Loeffler also found a Streptococcus very aimilar to that 
"hich I have found iu our cases, not only in connection with his bacillua, 
W in several cases in which the bacillus was abaent. 

The Statement of Loeffler, that the cases in which the streptocoeoua 
*«8 present were apt to be those in which the pseudo-membrane was not 
gf^atly developed, and in which the necrotic character of tbe inflamma- 
tion prevailed, eertainly does not apply to the cases which I bave studied ; 
for in more than one-half of my cases the paeudo-membrane was both 
ToluminouB and extensive. 

The fact that Kleba, Heubner and Bahrdt, Babes, Emmerich, Oertel 
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Baumgarten (16), and many othera have beeo )ed on either morpho- 
logical or biological grounds to attribute much significance to a etrep- 
tococt-'us in cauBJng diphtheria ahould be placed in evidence here. 

If the Btreptocf)C<:ua which we find so eonataiitlx in diphtheria be 
apecificatly identical with the streptococi^uB of phlegrnonous iDflamma- 
tion and of erysipelas, tfae propriety nf giving it a special name might 
wel] be called in que^tion froni tiie ]>oint of view of scientific nomencla- 
ture. But when we consider thal baoteriolügy is still in its earliest 
infancy, and that büth its classlIicationB and noineuclature are only 
tentative and teniporary, pending a greater accumulation of facta, auch 
a special name without prejudice to future reviaion may serve for uae 
until the whole bearinga of the subject are better defined. 

The Effect» of Dryisg on the Streptococcus Dipiitheri^. 

In view of the fact that diphtheria may be commumcaled by portions 
of the inflammatory exudate eontainlng the Streptococci, It eeemed de- 
lirable to learu how long the germ could resist the deleterioua effects of 
dryiiig, euch as would oceur aliould portions of the exudate become dia- 
tributed about rooms or upon fabrica. 

The first aet of esperiments was made npon pure cultures of the 
Btreptoeoccus. Freah and actively growing beef-tea culturea frora three 
to five days old were prepared, and, after being thoroughly ahaken eo 
as to diatribute the bacteria uniformly through them, aterilized bits of 
Bilk thread, piecea of flannel, etc., were aoaked in them for a few momenta 
and then dried in aterilized flasks and tubea. These frag m en ts of thread 
and fiibric were now planted from time to time in order to see whether 
th« bacteria had been killed or not by the dryiug. Thie aet of experi- 
ments was done with culturea from five of the diphtheria caaes. 

I have not sought to ohtain numencal results in these esperiments 
becausB I aoon found that the Streptococci from the different caaea 
varied a good deal in tbeir capacity to remain alive in tbe dried condi- 
tion. In general, it may be eaid that a coDsiderable number of the 
germs are killed by drying, but in all of the experimenta a very large 
number were not killed. Thua I have at intervala from eight to ten 
daya replanted the dried germa, and, up to eighty-five days, the longest 
period to which I have carried the experiment, large numbers grew nioat 
vigoroualy from the dried cultures. I have inoculated rabbita with the 
offepring of theae dried germs and found them extremely virulent, in- 
ducing marked and violent eryaipelatoua inflamniation, I have found, 
however, that the atreptococci from some of the caaea, while resisting 
the drying very weil, aiid retainiug the power when replanted of grow- 
ing vigoroualy, had, nevertheleas, become much less resistant to the 
action of the germicidal fluida than they were betöre drying. 

But, as it might be objected that tbe resulta of drying the pure culturea 
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would not neceBsarily be the aame aa the drying of the Streptococci in 
the membranea themselveE, ae inight liappen in practice. I have dried 
fragmenta of the fresh membranes from a number of the cases on the 
sinooth walla of tubes and flasks. These drie^i bits of membrane I have 
BCraped off from tirae to tiine, and in every caae iip to fifty-four daya, 
the longest period to which any esperinieat was carried, large numbers 
of Streptococci grew vigorously, together with some other forras of 
bacteria. 

Thua we find, as the reault of these drying experiments, that the 
Streptococcus diphtheriis when dried on smooth surfaces or fabrics, 
either in the form of pure cultures or in the crude paeiido-membranes, 
may rctain ita vitality and virulence for long periods. 

Effects of Feeezinü on the Streptococcus Diphtheki.^;. 

Aa the possibility haa been auggested that the esposure of infected 
rooms and their contents to the cold in winter might accomplish the 
destruetion of the contagion of diphtheria, I have exposed, to a tem- 
perature below freezing, the Streptococci from aeveral of the caaes of 
diphtheria plaeed oo fiibrica. The germs in one of the aets of experi- 
ments were dry; iü an other were thoroughly wet. The exposure to a 
teraperature of — 10° C. (14° F.) for seveoteen hours did not destroy the 
vitality of any considerable proportion of the germs. 

Exposure of the pseudo- membrane from two of the caaes of diph- 
theria, both in the wet and dry conditions, to the aame temperature for 
tlie Same period, ahowed tliat under these conditions also the germs may 
resiat an extreme degree of cold. 

The conditions under which ateam sterilization is effective have been 
so ftequently and ao fuUy worked out that the etfects of high temperature 
upüu the Streptococcus diphtheria were not studied. 

The Effects op Germicides on the iSTREPTOcoccus DipHTHEBr^. 

Suiphunyu» acid. Although the vapor of burning sulphur has been 
repeatedly ahown to be of but very moderate value as a germicide, the 
fact that it is still so generally relied upon in this couotry, especially for 
the disinfection of rooma, haa led me to carry out a aeries of experiments 
on its effects upon the Streptococcus diphtheriie. 

In these experiments, I have used a glasa bel!-jar, of about one gallon 
capacity, into which the objects to be treated were lowered by meana of 
fine platinum wirea through an openiug in the top. The articlea were 
plaeed in little metallic baskets, wbich were carefully sterilized before 
each experiment. The sulphur was bumed in a small dish at the bottom 
of the reeeiver, and the whole apparatns was tightly sealed, top and bot- 
tom, at each Operation. The reeeiver, in all caaes, remained cloaed for 
Iwenty-four houra, and, when opened, the contained air was invariably 
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still strongly charged with ihr p&por. It is evident ihat ihe conditions 
under which the eiperimcDU were done with this appamtup were much 
more fiivorable for the action n{ the siilpburous acid than in the disin- 
fection as it ia usually practit««! in lai^er chambi'ra which are rarelv, 
if ever, perfectiy tight. 

I firet tried the power of the sulphur vapor to kill the Streptococcus 
in pure cultures, in a perfectiy drycondition, in the interstices of threads 
and fabrica. CultureB from eeveral of the ca»eB of diphtheria were thue 
expoaed to the vapor. I have neverbeen able to kill more than a sraall 
Proportion of the bacteria in this way when they were taken from fresh, 
vigorouB cultUK«. If the bacteria had been drJed for a long time, so 
tliat they were in a feeble and vulnerable condition, it was found, in a 
few caaeä, that all had been ilestroyed by the vapor. 

Anotherstt of experlments was done. similar to those above described, 
save that the fabrice <in which tlie etreptococcus was previously dried 
were moistened just betöre the sulphur was biirned in the receiver. This 
mDist«ning, in one set of cases. was done hy the direct application to the 
fabrics of steriiized distilled wuter ; in another, by conveying Condensed 
§team into the receiver, just before the sulphur was burned, until tbe 
water began to collect and run down the walls. Under theae conditions, 
all the Streptococci were küied within twenty-four hours. 

A similar set of experimenls on the action of sulphur vapor was made 
with the dried pseudo-membrane from oases of diphtheria. In these, I 
found that, whether dry or previously moiatened, I oould, in no caae, suc- 
ceed in killing all the Streptococci by a twenty-four boura' exposure to 
the vapor. The diiference of tbe action of the vapor on the pure cul- 
tures and on tbe Streptococci enclosed in the pseudo-membrane is obvi- 
oualy due to the circumstance that, in the pure culture, there is direct 
oontact between the acid and the germs, while in the membrane there is 
not. 

We thus See that, while the moiat sulphur vapor is niore efflcient than 
the dry in deatroying the atreptococcua diphtherise, in either form it is 
entiroly inefficient for the purposes of practical disinfection. 

Carbolie amd. In determining the germicidul power of thia agent for 
the Streptococcus diphtherise, a diflbrent mode of esgierimentatioo was 
adopted. A measured volume of actively growing beef-tea culture wa» 
intiinately raixed, in sterilized tiibea, with an equal volnrae of a freahly 
prepared aqueous Solution of the acid. This, of course, would give the 
eifect of a Solution of one-half the strength of the carbolic Solution em- 
ployed, because it was diluted one-half by the iluid culture. In this 
way varying strengtha of the acid were teated. As the length of expos- 
ure t<i the germicide ia a moat importaut factor in such tests, aniall por- 
tiona of ihe rai:4ture were removed from the tube, and inatantly planted 
in ^latine, at the following intervals : i, 3, 5, 10, 15 minutes. Appi 
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mately equal amounts were removed each time, by the use of a fine 
platinum wire loop. The portiona removed were planted in gelatine 
tubes, by tbe Earaarcb " roll " niethod, and in this way tlie number of 
coloDies whicb appeared after frora 'i to 5 days could readily be counted, 
»nd represented, of course, the number of germs which had Burvived the 
action of the germicide. In each case, a control-plaiit was made from 
the original culture, so that the number of germa deetroyed could be 
approximately determined. Of t'ourse, absolute accuracy in determin- 
ing the number of germa destroyed waa neither sought for nor deaired, 
but only such data as woiild indicate, in a general way, the efEciency of 
the germicide. I do not deem it necessary to reprwJuce here the numeri- 
cal tables which embody the resultB of theae experiments ; I ehall simply 
eutnmarize the reaults. Culturea trom several of tbe diphtheria casea 
were used, and the experiments repeated for control. 

In i per cent. Solution of carbolic acid, the bacteria were slowly 
killed ; but at the end of 15 minutea about ^ of the original number 
remained alive. In 1 per cent ■-olution, a large proportion were killed 
within 1 minute, and, after i minutes esposure, none remained alive. 
In 2 per cent. Solution, a total destruction occurred within 1 minute. 

That it would be moat unsafe to baKe rules for practJcBl diwinfection, 
however, upon the power of carbolic acid to kill the atreptococcus diph- 
therice in pure culturea ia shown by the following experiments on fresh 
peeudo-membranea. Small fragmenta, about 4 mm. aquare and 1 mm. 
thick, were put in 1 j>er cent. carbolic Solution. Some of theae were 
removed at the end of fifteen minutes, and planted ; large numbera of 
Streptococci grew, together with otber forma. At the end of thirty min- 
utes, planta showed that atil! a conaiderable number had remained alive. 
At the end of forty-five minutea all were dead. A similar aeries of 
experimenta, with 21 per cent. carbolic acid, ahowed that within fifteen 
minutes all of the Streptococci were killed. In much more dilute solu- 
tiona of carbolic acid ( 1 ; 4000j, soaking of the paeudo-membrane for an 
hour and a quarter had no appreciable efiect upon the vitality of the 
Streptococcus. 

We thua see that carbolic acid, in order \o be of practical efficiency in 
destroying tbe atreptococcua diphtberite, rauat be used in at leaat 2 per 
cent. solutiona, and that ita action muat be prolonged. 

Oreolin. The experiments on the effect of thia agent were made 
becauee of ita highly lauded germicidal power, ajid because it haa been 
claimed by mauy to be less harmful in its effects upon the organiam 
than ia carbolic acid, which in many res[ieuts it reaemblea. The prep- 
aration naed was Merck'a, and it forcng with water in the strengths 
employed a milky, tarry-amelling fluid. The raode of experiraentation 
waa tbe sarae aa with carbolic acid. 

In solutiona of 1 : 1000, about ^^ of the Streptococci remained alive at 
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the end of 15 miautes. In Solutions of 1 :5Q0, a conslderable number 
remained alive at the end of 15 minutes. In 1 : 200 eolutions, all were 
destroyed at the end of 15 minutes. In 1 per cent. solutiona, all were 
dead at the end of 3 miniites. Thus, creolJn in Solutions of equal 
Btrength, appeara to be a little more efficient in killing the Streptococcus 
diphtheriae thun ie carbolic acid. 

Bichloride of mereary. The experiments with this agent were siniUar 
in character to thoae with carbolic acid and creoHii. 

In Holutions of 1 : 501)0. from ^ to ^ij of the germs iutroduced aa 
pure cultures remained alive np to the end of 1 minute. At the end of 
3 minutea all were dead. In Solutions of 1 : 2000, as well as 1 : 1000, 
ooraplete destruction had occurred at tbe end of ^ of a minute, 

With the Streptococci embedded in, and partially protected by, the 
pseudo-membranes, however, the etfecta are marltedly differeot. Bits of 
pseudo-membrane, like those used in the carbolic acid experiments 
»bove, were soaked in solutions of varying strengths, with the f^lowing 
resulta: In 1 : 10,000, for 1 hour and 10 minutea Streptococci grew in 
large numbers. In 1 : 5000, after 15 minutes a few grew ; other frag- 
meuta removed atler 30, 45, and 80 minutes showed no growth. In 
1 : 1000, after 15 minutea' aoaking of the mombrane a few Streptococci 
grew. After this period, ut int«rvala of ;iO, 45, and 80 minutes there 
was no growth. 

We thus See tiiat a fragment of diphtheritic paeudo-merabrane must 
be soaked for from 15 tn 30 minutes, in aolutions of subümate as strong 
aa 1 : 1000, to accomplish a destruction of the Streptococcus whicb in 
pure cultures, where there ia pcrfect contact, raay be acbieved in half a 
minute. 

I regard tbe numerical result« of these esperimenta with germicidea 
as of very little importance, save as giving geueral indications as to tbe 
absolute and relative power of killing tho Streptococcus, because, as 
already stated, of the great variability in tbe vigor of the germ from 
different casea and under a variety of conditiona. 

In the disinfection of objects, both the atrength of tbe germicide and 
the length of eiposure should he carried with large allowanco beyond 
the point wbich such experiments may indicate aa efficient. In the uae 
of germicidea in treatment, on the otber band, the lirait will be usually 
aharply defined by the tolerance of tbe body to their poisonous effects. 

Summa RY. 

We have found, by a critical examination of the studiea whicb 

havc heretofore been made on diphtheria by the use of the modern 

metboda of reaearch, that no definite species of bacteria baa been dia- 

covered which could fairly be positively regarded aa the cause of the 
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We have stuJied in detail, both by morphological and biological 
methetda, twenty-four casea of diphtheria in youiig cliildren, mostof them 
occurring in Hospitals, in which the affection haa asauiued the character 
of an epidemic, the disease either occurring by itaelf or in conneclion 
with Buppurative diaeaäea, or scarlatina, or iiieaBles. In all but two of 
tlieae twenty-four cases, we have demoustrated the presence of a Strepto- 
coccus, usually in large oiimberB in the local lesions, and in small 
numbers, in a few of the caaes, in the viscera. 

We have eatablished, by the bioiogical methode, the Bpecific cbaraetera 
of this Streptococcus, and by aninial inoculations in rahbits and pigeons 
have found that it is niarkedly pathogenic, induciog eryaipelatous or 
phlegmonös inflatnmatton, abscess, and localized necrosis. We have 
not succeeded ia inducing on the mucotis membranc of animala any 
lesions which could fairly be regarded as similar to the local lesions of 
diphtheria, as theae are ordinarily developed in man. We have found, 
however, that diphtheria as wesee it in man, does not apparently occur 
spontaneouely in animals, and has not been induced cxperimentally by 
any of the numerous and variously raodified inoculationa thus far prac- 
tiaed. 

We have in coutrot examinations of mouth and tonsil ecrapiugs from 
thirty-one healthy and sicit cbildren, not apparently esposed to diph- 
theria, never found the Streptococcus, except in two cases of scarlatina 
in which diphtheria soon after developed. On the other band, in exain- 
ining tbroat and tonsil scrapings from forty children expoaed to tha 
disease in a hospital in which it was epidemic, we have found the 
Streptococcus in twelve of them. In two of these, fatal diphtheria soon 
followed. Once we have found it fioating in the dust of the rooiii in 
which ihe disease had originated. We have seen that all of theae obser- 
vations, taken together, seem to lead us to so streng a presuinption that 
the Streptococcus is the causative factor, in thia group of cases, at leaat, 
of diphtheria, that it practically amounts to a deuionetration. 

We have found reason for believing on biological and expcrimental 
grounds that the Streptococcus occurring so constantly in theae cases of 
diphtheria is probably identical with the Streptococcus pyogeues and 
Streptococcus erysipelatos. It has been shown that the apparent identity 
of the inciting species of bacteria in eryaipelas, in some forma of phleg- 
monoua inäammation and in at least certain groupa of cases of diphtheria 
is not only not inconsistent with our knowledge of the pathology and 
Bymptoma of these three forma of inflatumation, but serves to accounl for 
various facta concerning the nature and spread of diphtheria which biive 
hitherto eeemed obscure. 

We have found that the crypts of the tonsils form a favorite nesting- 
place for the Streptococcus and that it may lie harmlessly there even in 
eonsiderahle numbeiB, unlesa some lesion of the mucoua membrane pro- 
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vides conditions suitable for its gn»wth, when it inay Quter upon a career 
of active aad, as it would aecni, fateful proliferatioii. 

In the presence of the Streptococcus in larg« numbers iu the liical 
leeions of diplitheria and in its abgcnce in aoy cunsiderable number oa a. 
rule in tbe internal orgaiis, we find gruund for the belief that the Symp- 
toms (if systemic infection are proba])ly in large ineasure due to the 
abaoqition of a sohihle poison pro<biced by the bacteria at the seal of 
their most active proüferation. 

We have demonstrated that the streplococctia of diphtheria is not 
readily Jestroyed by dryinfj, but both in the form of pure cultures on 
threads and fabrics and in the jHeiido-membrane itself may rctain its 
vitality for long periods when dried in the air. We have tested its vul- 
nerübility when brougbt in (?ontact with some of the commonly used 
antiseptic agents and found iirst that the vapor of buniing sulphur ia 
very inefficient and iinreiiable in deatroying the gernae. We have fouad 
that carbolic acid and creolin in considerable strength deatroy the atrep- 
tococci but in dilute Solutions are inefficient; while aublimate even in 
very dilute solutiona heads the liat Id its killiug power. But we have 
also fbiiud, 88 was to be expected, that all of these germicides are much 
less efficieiit when aiiplied to the bacteria which lie embedded in the 
pseudo-membraiiea and the tissiies, than when they are free in the pure 
cultures. 

Prophylaxis. 

Having now accumulated a certain ainount of definite knowledge 

about the germ which appears to be capable of indiioing diphtheria, let 
na See how this knowledge may be applied in the prevention and in tbe 
treatment of the diseaae. 

It is a well-eatablished fact, to which the personal experieucea of many 
a practising physiclan cito liear witnese, that diphtheria may be directly 
communicated from one individual to another by means of portions of 
the freah pseudo-membrane. With this mode of trananiiasion we have 
nothing to do. That it may he communicated in some less tangible way, 
either diiring the illnesa or long aller, iu garments, bedding, furniture, 
the walla of roonia, etc., ia eqiially well eatablished. But in the lattdr 
mode of infection our lack of knowledge about the nature of the diseaae 
germ has made it impossible for ua to understand in detail its exact mode 
of tranamiNsion. In the light of these atndiea, however, thia would seem 
to be tolerably pfain. 

We have seen that, in a certain group of cases at least, diphtheria may 
be caueed by a Streptococcus ; that this Streptococcus may retain ite 
vitality for long periods when dried in fragmenta of the pseudo-mem- 
branea or in mucus. Now this dried material when detached snd 
broken up forme a part of tl 
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like other dual may be inhaleiJ. Exp<>*ed tigaiii to tnoiature, warnitli, 
and such fiKMi as the mouth and respiratory paaaagee abundantly fumish, 
the germe, as our esperimeuts have shown, may revive and grow. Where- 
ever then a particle of diphtheritic exudate dries on walls or garraentfl 
or elaewhere we have apparently a iiossible 80un-e uf infection — the con- 
ditionB of iu dissemination being tbose which equiilly contrul the spread 
of non-infectioua duat. Thal drying destroys a certain proportion ofthe 
germs whicli a diphtheritic pseudo-membrane contaius ia shown by our 
«xperinients, How long a part of them may remain alive we do not 
know ; but it appears frotn the experiments that the vitality as well ea 
the virulence of the Streptococci varies a good deal in different cases. 
That the germa eannot detach themselves from moist surface», such aa 
the mucona membranea, and carry contagion through the espired air haa 
been established by experiments on other infectioua diseases. 

We thiis see that, save for tbose liable to corae in contact wilh freah 
diphtheritic esudates, the danger of infection seems largety to limit itself 
to exposure to duat and dirt of which the dried exudate forms a part. 
There seems to be every reason for believlng that in the hospital from 
which most of our casea cume, the duat infectiou was the common mode.' 

This condition of affairs but emphasizes the probability that in the 
Crusade againat fiflh and filth diseases, the devotees of cleanlineäa and 
prophylactic medicine will find in the immediate future a wide and 
widening fleld of labor hi impressing upou the public the daugers of 
infectioiiB duat in overcrowded houses and hospitals and ülthy city atreets 
and showing them the ways in which its evils may be avoided. 

Already it haa been shown that one of the most active sources of con- 
tagion in tuberculosis is the dust of rooms in which without due cleanli- 
ness consumptive individuals have lived. Aotiseptic surgery haa adopted 
such practica! procedures aa imply the belief that all dust-containing 
air may be infectious so far aa wound diseases are concerned. There is 
much reason for believing that the pneumococcus is disseininated in the 
aame way. 

Houge diginfeetion. Haviog thus hrought togelher the facta bearing 
upon the mode of communication of diphtheria which theae atudiea 
embody, the practical deductiona aa to gencral sanitary precautions 
againat the spread of the diseaae are comparatively simple. The imme- 
diate deatruction ao far ob posaible of all the inflammatory exudates 
which may be diacharged is of primary importance. These should be 
i%ceived at once so far as possible into vesaeis containing 5 per cent. 
Solution of carbolic acid, where they should remain fbr at least an hour 
Wore being tbrown into the sewer. The removal of duat settled about 

aglon from aae »« urdlpbtlieil 
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the room which may contain particlea of the exudate not deetroyed — by 
means of moist cloths, and never by ihat barbaric survival, the feather 
düster — and the effic.ient diainfection of clothing and rooma liahle to cod- 
tamination ; these aeem to be the other main pointa. 

It ia a great pity that in the matter of disiotection of rooniB we efaould 
in this region atUi be going through with tlie inefficient raummery of 
burning siilphur with doeed doora under the impression that it will 
deatroy contagion. This Operation haa, indeed, a certain archaic pictu- 
reaqueness about it, and save for the damflge which ia liable to accrue 
from the fading of furniture and hangings, ia a tolerably harmleas prac- 
tice; bot it savore rather of the propitiatory aacrificea to malevoleDt 
deities of centuries gone by than of the intelligence of the present time. 
Sulphurous acid, as it ia uaually applied in houae diainfection, lias beea 
ahown over and over again by the nioat careful esperimenta to be a 
very inefficient and unreliable disinfecting agent. It may be better 
than nothing, but in diainfectants— which are often our aole waapons in 
fighting epidemica — the best ia none too good. The efliciency of aul- 
phuroua acid may be increaaed by aeeuring the thorough wetting of 
everything to be diainiected, but even then it is not great. 

Ab to the details of a mode of room diainfection upon which we may 
rely, I think it may not be out of place here to formulate a set of direc- 
tione which largely embody, and are in part a tranacript of the official 
regulationa for diainfection aa required by the liealth aiithorities in 
Berlin in 1887. 

All bed-linen, clothing, handkerchiefe, etc., which are to be waahed, 
and all ciotha which have been used for duating the room, ahould be 
placed for at leawt twenty-four houra in 2 per cent. aolution of carbolic 
Bcid, then boiled ihr an hour in water, and then waahed with strong 
Boapauda. 

The diainfection of the room und ita cuntenta at theclose of the illaesa 
will be the raore eaay, and certainly efficient, the greater the care which 
haa been exerciaed in removing all unneceaaary articiea of furniture, 
hangings, pictures, etc., from it at the commencement of the diseaae. 

In the first place, all clothing which cannot be washed, bedding, mat- 
treaaes, pillowa, etc., carpets, cuahiona, and all auch furniture as haa not 
exposed wooden frames, ahould be tied up in cloths (aheeta) which are 
Baturated with 2 [ler cent. carbolic Solution, and aent away to be ateamed 
at the public diainfecting atntion.' 

All valuelesa articiea of furniture or clothing ahould be bumed — best 
at the diainfecting atation — but in caae of necesaity the smaller articles- 

' i l»g« >Dd well-nrninged iHHntecllng plant L> now belng plannod for the cltj o( New Tart, ud 
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niaybe diaposed ofin the house t'urDace or rauge at auch time iia eooking 
is not going on. 

Polished artieles of ftirniture, picture-framea, metalliu articles, etc., 
ehould be firmly rubbed off on all their surfacea with dry cloths, or, wben 
permigsible, with clotlis wet witii 5 per cent, oarbolic acid. The clotha 
used shüuld be immedintely bumed or put into 2 per ceut. carboliu 
solutioii. 

If the walla of the rooni are hard-finiahed or painted, they, togetber 
with all doors, Windows, and wwodwork, ahould be thoroughly washed, 
as should finally the floor, with 5 per cent. carbolic Solution. If the 
room have papered or freseoed walla, the floors ahould be thoroughly 
flushed with 5 per cent. carbolic Solution, and then all the walls should 
be thoroughly and firmly rubbed down in every part with lumpa or 
bread, the crumba being allowed to fall on the carbolized floor. Then 
the woodwork la washed with carbolic Solution, the crumbs gathered up 
and burned, and the äoora waähed with water. 

The room ahould be finally exposed as fuUy aa poaaible to the air for 
at leaat twenty-four houra, and louger if it is practicable. 

Now, this will seem at firat, no doubt, a very formidable proceas, but 
where a large public diainfecting plant ia available it ia, after all, com- 
paratively simple ; and, what ia much more important, if faithfuUy and 
intelligently executed, will insure purification of the infected room. Of 
course, other germicides than carbolic acid migbt be used for washing 
the room, such as 1 : 1000 sublimate Solution, but the espeiimental data 
which these studies furniah indicate that the carbolic Solution will kill 
the atreptococeua if it comea io contact with iE. 

Treätmest. 

That which theae studies furnish io the way of suggestious for the 
treatment of dipbtheria has already been indicated— at leaat for him 
who reads between the lines — in every fact aet down regarding the life- 
bistory and vulnerabilities of the atreptococeua and ita relations to the 
varying phasea of the diaeaae. The obvioua leason taught by a definite 
iionception of the nature of the germ which causea diphtberja is not to 
dally with fancy mixturea which have at best a moderate germicidal 
power, but to get at the growing germ, aa directly as the aeat of the 
lesion will permit, with aome agent which we kuow will kill it. 

It doea not lie within the scope of ihis paper to auggeat any detail as 
to the treatment of diphtheria. But the points which I would especially 
emphaaize are : First, the evidence bere adduced that the germ primarLly 
gains a foothold at the aeat of the local leäions, inducing its general effects 
upon the bodyat large by the local production of an absorbed ptomaine; 
Becond, the vulnerability of the germ to certain oommonly employed 
germicides ; third, the propriety of making germicidal appHcations to 
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the mouth« and throats of individuals liable to infection. It will thua 
be aeen that tbe immedinte prtu^tical outconie of tliese atudies, so fer aa 
the treatment is concernei], ia riitlier U» cuntirm tlie importance af locol 
antiseptic niethods, and U) give jirecieion to the cnds which we may hope 
to attam by ibem, than the Suggestion of auythiDg uew: 

The ivriter liopes, in couclusion, thiit ihese studiea, by lending clear- 
nesB to our conception of its natiire, may aid in the control as well as in 
the treatraent of a disease which, in town and country, in thia and other 
lands, claima yearly üd many viutiins. 
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THE CONSTRUCTION 



O'DWYER TUBES, 



A REPORT OF THREE HUNDRED AND FIFTY CASES OF 
INTUBATION OF THE LARYNX. 



SiNCE tlie introductiou of iiitubatioD in tlie treatment of 
Btenosis of the larynx, by Dr. Joeepli O'Dwyer, it has been my 
Jut to see a great maDy cases, and it has beeo iny good fortune 
to he inlimately asBociated vvith its inventor during thia time. 

The object of ihis paper-is to present some practical points 
derived from my experience, and to call special attention to 
tbe many badly-made tiibefl, aud to the dangerous modifica- 
tions of Ifaem, which not only cause permanent injury or 
dealh to tbe patient, but bring great disrepute upon one of 
the most brilliant and valuable Operations of rao<lerD tinies. 

The difScuIty of the Operation is often greatly underrated, 
and the importance of a wide experience in the treatment of 
these oases is seldom appreciated, Althoiigh it requires but a 
few seeonds to insert the O'Dwyer tube, and the immediate 
results are most brilliant and gratifying, I kuow of no Oper- 
ation in fiui^ery which is more brutal and shocking than the 
eSbrts of an unakilful man to intiibate. With each miserable 
attempt, the cLiId grows more frightened and more cyanotic, 
the face and clothes become smeared with blood, and, unless 
tbe Operator is an unusually cool one, he loses liia wits and 
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does feurful damage to the larynx. This picture ie neitbra 
overdrawn nor rare, and I venture to State tliat the great ma- 
jority of deaths which have bf«n reporteti as due to puahing 
dowD membrane was the resiilt of unskilled eSbrts, and due 
either to apiKP^ from prolouged attempts at introduction, or , 
to asphyxia froiu Ibrcmg the tiibe tliroiigli a false passage. 

O'Dwyer and I have operated upon over six hundred cases, 
and ueither of us have ever had a death on the table due to 
piishing down membrane. It may be trne t}iat Bome men fiud 
but little difficulty to intubate, even without previoua praotice 
on the cadaver, but this is certainly exeeptional. It seems üdd 
that a writer ahould eay that " any surgeon possessing a knowl- 
edge of tlie anatomy of the parls and a good degree of surgical 
skill will be able to easily and qutckly introduce the tube, 
and to remove it when the proper time arrives," in direct con- 
tradictioii to a Statement in tbe sanie article that in attempting 
to remove the tube, he " made a coniplete faihire" and deferred 
the Operation tili next day. Another man wHtes that in the 
first caee he was at work nearly half an hour before he siio- 
ceeded in introducing tbe tube, but in tlie aecond caae he ia- 
troduccd it in about five minutea. Ten seconds would be a 
liberal allowauce of time in whieh to do this Operation; 
Many other examplea could be glven both from fhe literature 
of the Bubject and from my own [fersonal knowledge. 

To understand the value of a large experience you must 
encouuter Bome accident or unusual feature. When membrane 
is pushed down before the tube, or it is looae in the trachea or 
bronchi, how ahall we get it out before the child chokes to 
death ? Its importance is seen in this and many other ques- 
tions which conatantly arise, and the Solution of which depends 
entireiy upon tndividual judgment and experience. 

IKSTROMENTS. 

There are three dietinct seta of O'Dwyer tubea: < 
children, eonlaining six tubes; one for adults, containing t 
tubes (although three tubes only are necesaary for any form c 
acute Stenosis in adults) ; and a third one, to be used only h 
children, for foreign bodies or loose membrane in the larynj^ 
The set for adults differs from the well-known children'a s 
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in Bize only ; but the tubes for foreign bodies difFer very mate- 
rially from the otliers. 

O'DurytT tubee. — The small tubes are made of bntss, and 
then heavüy plated with gold. The adult tubes are made 
either of brasa (gold-plated) or of hard rubber, each material 
having special advantages over the otber. The details of their 
maniifacture are as follows : Through a solid rod of brasa. a 
bole of the proper size 13 bored, and then liammered ou a man- 
drei, so that the outline is elliptical and the aDtero-post«rior 
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Cron-Bectlon d( tabes, natural alae, before iLiiil nfter being hammered on amandie). 

diameter of the openiDg is about twice its lateral diameter. It 
is thua made to conform to the shape of the larynx, and the 
greatest possible air-space is obtained with the least pressure 
lipon the vocal cords. The next step is to file down the tube, 
so that it has the shape of a double wedge, the belly stauding 
out laterally. By thia means the tube ia held in position and 
prevented from being coughed out. In taking away the extra 
metal, the walls of the tube shouJd be made aa thin as possi- 
ble, escept at the anterior surface of both the upper aud lower 
enda, where considerable metal t-hould be allowed to remain. 
Thia enables the instrument-maker to round off the upper end, 
which presses against the base of the epiglottis, and which 
would otherwise be sbarp and cause uleera- 
tiou at this point. It also alluws him to 
round off the Iower end and do away with 
the sharp, cutting edge, wliich would other- 
wise cause ulceration of the anterior wall o^ ^ ■ u. 
the trachea, from the up-aod-down motion of aim ihictened aate- 
the tube with each act of deglutition. rioredge. 

No matter how carefully the upper end is made smooth, 



i 



4 The Construction qf (yDwyer Tabes. 

there will be deep ulceratiou at the baee of the epiglottis, due 
Fio. 8. to pressure, if the tube is perfectly straighl. 

Thia pressure is obviated by romoviug a 
wedge from the posterior edge of the tube, 
oear the head, and, after kuocking it back, 
it is firmly soldered in this positioo. The 
head, which is made in a separate piece, ia 
now fastened over this. Thia head should 
be oval-ahaped, and every part of it rounded 
off and smooth, so that there are no sharp 
edges to cut into the tiasues. Tlie hole for 
the string is now drilled through the head, 
just to the left of its anterior edge, It should 
not open into the calibre of the tube, for it 
would then offer a rough spot ns a nucleus 
«movlI""rweC- ^''^theaccumulationofsecretions. Thewhole 
ghaped piece. tube is now polished and heavily gold-plated, 

The outside nieaaurements are as follows: The leugth of all 
the adult tubea are the same, — namely, three inches. The 
lengths of the croup-tubes are 2|, 2J, ü^, 2, 
IJ, and 1^ inches, respectively ; the antero- 
poeterior diainetera are ^, ^, ^, ^, ^, 
and ^ of an inch ; and the width at the 
point of greatest swell, ^, ^, ^, ^, ^, 
and -^ of an inch, respectively. 

The tubes for foreign bodiea and loose membrane in the 
trachea and bronchi are made of very thin German silver, and 
are all short and of the same lengtb, — namely, 1^ inches. The 
head is small ; there is no retaining swell, becauae the tube is 
held in position by pressure from its large size, aud the Upper 
end of the tube is not thrown away from the epiglottis by 
taking out a wedge-shajied piece, because it is designed to let 
it rereiain in the larynx a few houra only. For the aame 
reason, there is no objection to its Iower edge being sharp, 
atthough during Insertion the obturator ahonld make a perfect 
probe-point with the tube. This set oonaists of seven tubes, 
They are cylindncal, but slightly snialler in calibre at tlieir 
Iower end. The diameter of the sraallest one is g^ of an inch, 
and there is an increaseof ■g'j of an inch with each tube, These 
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tnbes are intended to fill the larynx to its füll stib-glottic capaiv 
ity ; and it is confidently believed tliat any foreign body wliioh 




could enter the larynx would be able to pasa out through one 
of them, escept those that increase in size by tlie absorplion of 
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Tor foreign bodies or loose memtiiaue in tcacbea and bronclü. 



moisture. In the management of loose membrane in the trachea 
and broDchi, it is the most satisfactory method that I am famil- 
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iar with ; au(l, if some meana can be devised for detaching and 
breaking up tlie partly-adherent membranc, I believe that it 
will give US the Bolution of this problem, — the most difficult 
that forces iteelf iijwn the attention of the intubator. 

In the U8e of tbese tiibes, one warning ehould be atrongly 
emphasized, namely, that they are kept in the larynx not by 
a retainiug awell, but from their great width by direct 
pressure upon its narrow parts, and therefore if they 
are allowed to reniain in position more tban a few 
hours deep ulceration will be the consequence. 

Obturators, gag, etc. — The obturators are made 
in four pieces. The ahank is jointed to facilitate ita 
removal after the tube is placed in the larynx. The 
probe point, which is soldered to ils lower end, muat 
fit the tube ao snugly that no rough edges are left 
to catch membrane and push it dowii. The greatest 
dianieter of tbis tip should fit esactly at the edge of 
the tube, otbenyise it will fail to present a perfect 
probe-point, and it will cause difficnlty in withdraw- 
ing the inserier. Tbis ia especially true of the tubea 
for foreign bodies, and great care shonld be faken 
to scoop away all that portion of the tip whieh re- 
maina within the body of the tnbe. The bead of 
the obturator should fit the tube for aome little distance to 
prevent it frora wabbling antero-posteriorly. 

The O'Dwyer gag haa been modified by Denhard, Denni- 
aon, Sajoüs, and niaoy othera, but the simplest and moat satis- 
factory ia that of Denhard, the eonstruction and uae of which 
can be aeen in tbe figiire. The scale is an arhitrary meaaure, 
which enablea the Operator to seleet the proper tube, The 
tube whioh reaches the line raarked 1 ia intended for a child 
up to that üge; the tnbe which reachea the line uiarked 2 ia 
intended for a child up to that age; and the sanie for the lines 
marked 3 to 4, 5 to 7, aud 8 to 10. The largeat tube ia in- 
tended for children who are more than ten yeara old but have 
not reachod puberty, Of courae, niuch individual judgment 
is sometimca called for In the selection of the proper tube to 
uae, and it may be neceasary to take a larger or smaller tube 
tban the one indicated by the acale. 
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The thread sbould be stroog and made of braided silk. The 
twisted silk is apt to uaravel so that, wlien it is withdrawn, it 
gets caught and pulls tbe tube out with it. 

The irdrodudor ia usually made correctly, its cotistructioD 
being verj simple. It can be takea apart and cleaaed very 
easily. The ooly diSerence between the one for diildrea and 
for adults is tbe sLze. However, in tbe set for foreiga bodies 
it has a longer curve, and, instead of the two fliiiigee on either 
Bide which pash off the tube, it bas a Single one behiot], which 
runs aloDg a groove in the head of the obturator, 

The conatructioD of the Kdrador is rather oomplicated, hut, 
with a proper one for a luodel, the maker should experience do 
great diEGcully in copying it. Three very important points 
should be remembered, First, thejaw which moves when the 
inetrumeut is opened should be the one oearest the ojterator, 
while the opposite jaw is a continiiatioo of the handle. This 




greatly facilitates the removal of the tube, owing to its shape 
aud direction, Seoond, wheu the jaws are closed, the end of 
tbe iDstnimeut should not be sharp, but should present a bluiit 
probe-poiut, otherwise it will stick into the soft laryngeal tis- 
sues, and, besides makitig a faJse passage, will do great damage 
wheu it 18 opened. Third, qo Instrument should ever be used 
which doea not have a regulatiiig screw in the handle. It 
preventa the jaws from opening wider than is necessary, and 
it is of the greatest importance, even wheu the Instrument ia 
used by the most expert Operator. If the jaws are allowed to 
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opeii to tbeir füll extent in tlie laiyax of a small cbild, mn< 
damage will be done eveo if tlie Instrument is not witlidrawii. 
Of cötirse in the latter caae tlie injury is mucli greater, and it 
is possible in this way to eplit open the cricoid, so as to allow 
the tube to stuk down deeply into the larynx, and might i'e- 
sult in an abscese or some more eerious compücation. 

Membrane extradors. — Maiiy ingenious devices have been 
Qsed for the reraoval of loose raembrane from the trachea and 
bronchi ; but the probieni remaius nnsolved. With the ez- 
ception of the new foreign body tubes of O'Dwyer, every 
attempt in this direction haa been an absolute fatlure, and even 
these tubes are only a step in the right direction. The ap- 
parently insurmountable obstacles which prevenf«d the prac- 
tica! realization of Dr. O'Dwyer's ideaa have been overtwme 
by hini, ono afler the other, — to prevent ulceration of the 
cords, to prevent the expulsion of the tube by coughing, to 
prevent ulceration at the base of the epiglottia and at the 
lower end of the tube, and the many purely mechanical prob- 
lema which were constantly presenting themselves. More 
recently, the difBciilty in feeding after intubatioD was solved 
by Dr. Casselberry, of Chicago, by the 
veryflimple meansofpoature, after many 
iinsucceasful attempt« with a complicated 
and often dangeroua artiücial epiglottis, 
or with various changes in the ahape of 
the head of the tube, The power to get 
rid of loose membrane in the traehea 
and larger bronchi will probably be ob- 
tained by meana of the foreign bofly 
tubes, the link which ia wanting being 
sonie method of breaking up the mem- 
brane and freeing it from its attachments 
in the bronchi. 

The illnstration shov/a a tube deviaed 
by Dr. O'Dwyer, which enablea the 
trained nurae to quickly remove the 
tnlje with the finger in caae of emer- 
gency. Its practical value has not been fully tested, and 
tunately the neceaaity for its uae is not frequently met with, 
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wbich enablee ■ tr&lDed 
nurse Xo remove it quioklj 
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FauUy tubes. — It is an impoasibility, as far as O'Dwyers 
experienoe and mine go, for an instnimenl-makcr to oopy a 
perfect tube iinless the details of ita construction are explained 
to him ; and aft«r this explanalion, it is only witli the greateat 
care, and after many failures, that tbey sneceed. Therefore 
it is not aurprising that tbe great majority of tlic tubes which 
are in use are imperfect and crude. Most of them will cer- 
tainly do barm, and many of them will involve the life of the 
patieot in great danger, These seem like strong terms, biit 
they mustseem very mild to those wbo understand the vast 
importance of having all the small details in the construction 
of the tubes made perfect, and who know how the country is 
being flooded witb a great number of crude and iraproperly- 
made Instruments. 

The mofit common defect is the failure to throw the faead of 
the tube away from the epiglottis by removing a wedge-shai)ed 
piece from its posterior edge. This neglect will positively cause 
ulceration, even to complete Perforation, at the base of the 
epiglottis. Other common faults are rough points on the inner 
walls wbich form nuclei for the accumulatlon of secretions ; a 
sharp lower edge which cuta iuto the anterior wall of the 
trachea with eaoh act of deglutition ; sharp edges on the head ; 
aod the failure to round off the upper and anterior portion of 
the tube. 

The tube which 1 now show you was obtained from a 
physician, who returned to Mr. Ermold a perfect set of In- 
struments, aud sent thia beautiful specimen aa a model of the 
kind of tubes which he was accustomed to use and which he 
desired. It aeems to posaeas every possible fault in the con- 
struction of au O'Bwyer tube and still retain a resemblance to 
one. It ia a crude apecimen of work, the lower end ia aharp, 
the body of the tube ia perfectly straight throughout its length, 
the anterior portion of tbe head is not rounded off, the hole 
for the thread opens into the calibre of the tube, and the edges 
of the head itself are nearly aa sharp as a knife. This type 
of inatrument is unfortunately not rare, and it ia no exa^er- 
ation to say that the majority of tnbes that are used sbould 
never be placed in a larynx, 

It is a curious fact that, as far as I know, every modified 
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O'Dwyer tube has radical defecte, and that every rea] impron 
meot in the tube itself has emaaated from tbe original in- 
ventor. Tliese sketches give at a glance Ihe evolution from 
the ßret tube (a simple wire frame, which was used only oo, 
tbe cadaver) to the ehape qow in use. It will be seen tbat t 
Fio. 10. 




E olutlun of the tube 
principle of almost every so-cailed new modificatiou had been 
previously tried and fouud wanting. 

The Stoerck tube la i>erfectly straight, it is rounded off 
iieither below nor above, and is held in position not by a re- 
taiuing awcll, but by its great pressure against the sides of the 
laryjix. The probe-point of the obturator is drilled with 
holes, aud the advantage clainied for Jt is that the child can 
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breath duriug the time of introduction. Wlieii we remember 
that it takes only a few eecouds to do the Operation, thia rather 
tlieoretical gain ia more than coUDterbalanced by its very 
glaring faulte. 

The Sajous modiücation has never been iised in a liviiig siib- 
Ject, otherwise it woultl never have been preseuted to ihe pub- 
lic. The bivalve principle was extenaively testol by O'Dwyer, 
and it was foiind inipossible to prevent such a tube froin clog- 
ging up rapidly, uanally in a couple of hours, and never longer 
than twenty-four. Thia is a aerioua defect, which would al- 
ways count againat any nuraber of advantages, especially when 
they are pnrely theoretical, The raodifitation of Dr. Thilo 
posseases the same fault, and, in addilion, it ia eylindrical. 

Dr. Hoadley'g auggestion, to inaert the tube so that the i>os- 
t«rior Sauge oomes anteriorly, is certainly wrong; and deep 
ulceration at the base of the epiglottis will be tbe constant re- 
sult. Even with a atraight tube thia will talte place, as has 
been frequently demonatrated in the dead-hoiiae. The " deep- 
tubiug" of the aame writer, as douc with modified tubea, has 
much to recomraend it, if it overcomes the difficiilty of swal- 
lowing. However, tbis ia not so important, since Dr. Cas- 
selberry proved that this ditSculty k absolutely obviated by 
pcature. Heuce, its advaotage hardly compensates for the 
increaaed amount of pressure on the anterior portion of the 
larynx, and for the increaaed dauger of the laryngeal tisaues 
awelling over the top of the tube and obstructing it. The 
GUp-shaped head, to facilitate the extracfion of the tube, seems 
to be an excellent idea. O'Dwyer uaed a funnel-ahaped head 
very early In bis experiments, but abauiloned it, as he tbought 
that it offered greater facüity for the eutrauce of fluids in 
drinking. Tiie question of luug or ahort tubes can be settled 
onty by experience. Each has its advantages in individuul 
caaea ; but I am convinced that the long tube is preferable, for 
the reason that auy loose membrane in the tracliea is less tiable 
to obatruet it (from a valve actioa), and, also, the long tube ia 
retained more easily. 

Tasber's tubes have no advantages that I can see, and have 
three serioua drawbaeks. The head and the lower end of the 
tube is aharp and presents a culting edge, which will do dam- 
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age; tlie laryngeal tissuea will swell over jts topon accouut of 
its deep position ; ami, the most important defcct of all, it is 
held in place not by a retainiog-Bwell, but by pressure agalnst 
the narrow parta of the larynx, 

The artificial epiglottia, wbich was first devised by Wax- 
ham, and has siuce been copied by otliers, tncreases the danger 
of aephyxia, both by presenting a nuckus for tbe accutnula- 
tion of secretion, and by acting as a valve, which cuta off iu- 
spiration, Its usefulness was destroyed as soon as it was 
ßhown that a cbild coiild swallow perfectiy well after Intuba- 
tion, if the head ts placed in such a posttion that the pharynx 
ia lower thau the larynx, I believe that Waxham has aban- 
doned its use. 

It is frequeutly asketi why the tubes canaot be cast, thereby 
reducing the price and obtaiuing uniformity in size and shape. 
It is impossible to do this in one piecc, on account of the back- 
ward directiun which the calibre takes near its upper end. 
£!rmold has succeeded in casting a tube in two pieces, wbicb 
are soldered fogether. However, it was found neceesary to 
abandon thcir use on account of the rough spofa or cracIcB 
which appeared in the tube, and formed nuclei for the accu- 
raulation of secretions. Even with the greatest care these 
defects could not be avoided.* 

Thia makea a total of three hundred and fifty cases, with 
one huodred reeoverles, or 28.5 per cent. The details of cases 
1 to 200 were pubüshed in the New York Medical Journal for 
Mareh 9, 1889; and of cases 201 to 300, in the American 
Joui-nal of Ihe Medical Sciences for 1891. During the penod 
of time covered by the present report — namely, from Novem- 
ber, 1889, to June, 1890 — I saw six oases which recovered 
without Operation. They occurred in the practice of Dr. W. 
J. Buruett, Long Island ; Dr. C. E. Young, Dr. R. M. Cra- 
mer, Dr. W. A, Hawea and Dr. S. Earuch, Dr. D. F. King, and 
Dr. Joseph O'Dwyer. Two cases died without operatioo, one 
with Dr. J. A. McLoughliu and one with Dr. W. A. Hawes. 
Three cases died before my arrival, one with Dr. W. A. Fan- 



* Ermold kos appurenlly solved Ms problem in the most ingeniov 
manner, but it is too eariy to make any positive stalements. 
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ni^g ; one with Dr. DeWitt Hitchoock and Dr. B. G. Strong ; 

and one with Dr. J. E. Kelly and Dr. J. J. Henna. It should 

be remembered tfaat this does not represent the real number of 

"pÄtients which recovered without Operation, but only the per- 

centage of thoee cases in which the stenoeis became severe 

enough to cause alarm and Warrant a oonsaltation to deter- 

iBine the advisabilitj of operative interferenoe. 
"Thi Eensikgton/' 

10£East Fifty-«eventh Street. 
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were apparently diie to headache. The rectal temperature was 104.5°, 
and the pulse, which was very weak and tbready, was 17S. The cliild 
was seeminply going into a condition of coUapse, and we feit that it 
was a hopelee« case unleea tbe extension of the disease coald be 
stopped. 

Diider Chloroform BnieBtheaia, the Kraske-Biedel fence was made 
with a Bcalpel in the healtby tisaues above the erjalpelas and com- 
pletely encircliag the thigh. These scarifications nere dreaaed with 
gauze wet with a solation of bicbloride of mercury (1 to 1000). Botb 
before and afi,er the Operation the thigh was thoroughl; scrubbed 
with a aolutioa of the same strength. Two hours lai«r the site of 
the Operation was marked by a red, elevated, angry band, whiuh 
seemed to be erysipelatous, but which, p robabty, was due to the Irrita- 
tion of tbe bichloride of mercury. The mflammatiou rapidly travelled 
into the scarified area, but did Dot pasa above ttiis barrier. Tbe nest 



her BUrroundiags, In three days there w 
her condition, aud ähe made a rapid recovery. 
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STÜDIES OJi THE ETI0L06Y OF THE PNEUMONIA 
L'OMPLICATING DIPHTHERIA IN CHILDREN.' 

By T. Mitchell Prtjdden. M.Ü., 



William P. Nokthrup, M.D., 



The claasificHtion of tbe infiammationsof the lungs has aggumed a new 
phase since the improved methoda of studyiDg the bacteria have beconie 
«iefinitely formulated aiid «idely practised. While formerly niorpho- 
logieal distinttiouB, eitlier gross or minote, between the differeiit forma 
of inflanimation were ardently sought nfYer and minutely detailed, the 
pathologist is now diBpoaed, wbile still cherishing the approved morpho- 
logical data, to seek for the etiologieal factors which more or less defi- 
nitely deteriiiine tbe varying phaees which inflaramations of the lungs 
may assunie, and upon these to base, at least, a provkional and siipple- 
mentary working Classification. 

Thua it has becii found that tbat commoa and well-defined form of 
pulmonary inflaramation calied acute lobar poeumonia is, in a large pro- 
portion of cases at least, asaoctated ivilh and no doubt directly iiiduced 
by the growth in the luiigs, when the conditioos are favorable," of a 
diplococcus known as the DiplococcuB pneiimoniie of Fränkel and 
Weichsel bäum. Thia-bacteriura, as appeara from ihe reaearchea of 



Ölernberg, Fränkel, and otbers, i 
niouths of healthv persons. 

In tbe uew f lg' 11 
acute lobar p m 
«occua pneu d p 

minute feature h h h 1 
Thia i'orm of p h 

tribution aa j fj ta 



denizeu of the 

a ' of the lungs, then, 
llj 1 ced by the Diplo- 

hoae clinical gross and 
d f quently described. 

1 ita extent and dia- 

1 less develüp in various 




PBUDDBN, NOBTHBÜF, BTIOLOQT OP FNEUHONIA. 

Btypical w&yf, and occurring, aa it sometimes di>es, in lobular form hae 
Btill beeu found to be associated with the saiiie bacteria. Wbether in 
incitiiig thia disease the bactsria always find acce-s to the lunga througb 
the Upper air-passages, as seeras most probable, or occasionally froni the 
blood, we eannot yet positively aay. 

White, furthermore. il seems well estabÜshed that the Diplocoecus 
pneuiDonix is the mmi common primary bauterial etiological factor in 
the ordinary acute lobar pneumooia, it is not unlikely that some other 
forms of bacteria, partinularly tbe [meumo-baeillus of Friedländer, may 
o«M;aaioually incite tbe disease and cauae typical aymptoms and lesions. 

Änother form of inilammation of the hings, protean in iU phaaea, ia 
that which occura directly or indirectly under the influenae of the 
Bacilhie tuljerculosis. That the bacteria of tuberculoaia, in a great many 
cftfiCB at least, gain acceea to the lungs with dual in the inapired air, is 
well eatablisbed. 

Still another form of pulmonary inflammation, aa viewed from the 
etiological atand-point, is the ao-called embolic pneumonia indueed by 
the lodgement b the pulmonary bloodvessels and their subsequent growth 
in the lung tiaaue of batteria, more comraonly the pyogenic cocci, brought 
from some other part of the body. 

In these well-defined forma of pulmonary inflammation the inciting 
specieB of bacteria have beeu identified by cultiires over and over again 
by various obaervers, bo that their nature as bactcrial diseases may be 
regarded a? well establiahed. AU of tbeae inflammationa are liable to be 
asaociated with bacteritie inflammationa due to the same cause in various 
nther pails of the body (1), 

In Sharp distinclion to these bacteritic pneumoniaa Stands a group of 
lesiona, generally considered raore or lesa looaely as inflammationa, whieb, 
althöugh sometimes reraotely and secondarüy, are never directly depend- 
ent upon the presence of bacteria in the lungs. Such are the chronic 
interätitiid and intra-alveolar pneumoniaa, be they antbracotic or cardiac 
or aypbilitic in origin, or due to trauma or aome other local cnuae, such 
as foreign bodies, tumora, etc. We do not now speak of gummata of the 
lungs, of the relationa of which to bacteria we are still in ignorance. 

It ia probable that the ordinary so-calied hypostatic pneumoniaa are 
not regularly nsaociated with the presence of bacteria. The part which 
bacteria play eitber primarily or aecondarily in gaugrene of the lunga is 
too little known to permit of a deßnite Classification of its varying phasea 
here. It aeems liardly neceaaary to mention bere that the lesiona of the 
bacteritic and the non-bacteritic inäaramationa of the lungs are very 
frequently aspociated in the aame individual. 

While detinite and positive researcliea by the improved cuhure methoda 
have juatified üb in such a grouping aa iudicated above of certain of ihe 
more common bacteritic, in diadnction from the non-bacteritic pneu- 
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monias, there is still a coosiderable number of phases of the inflammatory 
process in the lungB, eapecially those large aDd iniportaut groupa known 
BS the aecondary lobar or lobular and broncho- pneumon las about the 
direct inciting cause of whk'h we as yet know very little. 

These phasea of in flamm ation are apt to occur under a great variety of 
conditiouB as complications of otber disorderB. While we know a good 
deal aboul the conditionw under which they most frequently occur, the 
bauterial studiea upon them by the modern metliods have been so few 
and so desultory that it is at prcsent Impossible to say detinitely whether 
bacteria do or do not stand in a causative relation to many or most of 
thera. 

In acute lobar pneumonia, the clinical history, Icsions, aiid complica- 
tions of whicb are so well defined and typical, the presumption if. decid- 
edly against more than one species of bacteria being tbe common and 
ordinary inciting cause. On the otber band, in the lobular and broncho- 
pneumonias, both of adults and children, if they are bacterial in origin 
at all, the presumption appe-ars ratber in favor of the hypothesis that 
there may be many species of bacteria which may serve as tbe inciting 
cause of the lesion noder different circumstancea. 

If we make a brief summary of the definite results which have been 
obtained by the bacterial studies on the secondary coraplicating lobular 
and broncho-pneu monias, rejecting for the most part the nuraerous sim- 
ple morphological examinations, which are, from the nature of the case, 
always incomplete, and considering only those which by the culture 
niethods have led to decisive results, we shall find tliat while a good 
beginning has been made, tbe observations are, on the ivhole, very in- 
complete, 

Tbat localijied inftammations of the lungs may be indueed by the 
presence of anthrax bacilli, by the bacillus of glanders, and by the acti- 
nomycosis is well establisbed, thongh in man in tbis region these forma 
of pulmonary inflammation are not frequent enough to be of great prac- 
tica] importanee. 

There is a form of pneumonia which ia a direct propagation of the 
inflammatory process from the pleura (pleurogenous pneumonia) and 
which has been proven to be duc to the aame organisms as those Inciting 
the primary pleurisy. 

There are, finally,8ome isolated Observation^, not sufficiently numeroua 
and not fully enough controlied by the culture methods to be regarded 
89 very significant, which would iudicate the probahllity that now and 
then the Bacillus typhosis and tbe -"Streptococcus erysipelatos may, in the 
course of typhoid fever and erjsipelas, obtain a foothold in the lung and 
induce a more or Jesa extensive lobar or lobular inflammation (2). 

In 1886 Weichselbaora (3), in his studies on various forma of acute 
pneumonia, found a Streptococcus in eight cases of secondary pneumonia. 
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Two of theae were tobar and associated odc with rheumatiam and tlie 
other with senile gangrene of the leg. The uthers were lobular, and 
aaajcialed with erysipelas, phlegmonous inftammation of the nose aud 
moiilh, progressive iMtrulysis, and uephritU. This Streptococcus appeared 
to bim on both niorpbological aud blological gruuuda tu be similar to the 
Streptococcus pyogenes and Streptococcus erysipelatos, though he doea 
not poaitively declare bis belief in their identity. He names it the Strep- 
tococcus pneumoniie. 

Neumann (.4) has cultivated froni the luiigs in a caseof simple broncho- 
pneumouia the Staphylococeus pyGgeues aureus and albus. 

In 1887 Uuarnier (5) found in the lungs of a child dead of broncho- 
pneumouia after measlee, by morphological and culture raethods, a 
Streptococcus apparently identical with the Streptococcus erysipelatos. 

In connection with bis studies on the etiology of diphtheria in 1884, 
Löffler (6) niade morpbolo^cal examinations of the lungä of several 
persona dead of diphtheria. In the typioal heraorrhagic broncho-pneu- 
monia of this disease he frecjuently found Streptococci, und not the bacilli 
wbich he had found in the pseudo-membrane. As he made no cultures, 
however, froiu the lungs, theae obaervations are not of great significance. 

In 1885 Fränkel (7) cultivated froiu the lung in a case of broncho- 
pneumonia complicating diphtheria in an adult, a Streptococcus wbich 
seemed to hini morphologically and biologically identical with Strepto- 
coccus pyogenes. 

Experiments on the artilicial induction of lobular aud broncho-pueu- 
monia in animala by ihe introduction of bacteria into the lungs have 
been made by several observers, and will be considered later in this 
paper. 

It would thus appear fi-om the scattered results wbich we have gleaned 
in the literature that the logical procedure in studyiug the etiology of 
the secondary lobular and broncbo-pneumonias is not to make the at- 
tempt at firat to investigate every form of the diaease wbich comes to 
band under the greatest variety of conditions, but ratber to attempt the 
systematic study of certain well-deiined groupa or clasaes of the lesion. 
One of the best defined, aa well as one of the niost iniportant of these 
groupe, ia the broncho-pneuraonia wbich so fre<iuently complicatts measles 
and scarlatina and diphtheria in children. 

In eonueetion with recent studies by one of us on the etiology of 
diphtheria in children (8) we have made a seriea of obaervations and 
experiments on the broncho-pneumonia which so frequently fomplicates 
the disease wbich it ia the purpose of thia paper to record. 
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FkEQUENI.'Y OF THE OccUKUENCE OF BrONCHO-PNEUMONIA 

Darier (9) in 181 autopaiea upon patients dead of dipiitlieria fouud 
broDcho-pneumonia in Gl cases. 

Talamou (10) in 121 autopsies found hroncho-piieumonia in 69 eases. 

Schrakamp Ul) in 54 autopsiea found broncho-pneumonia in 31 caaes. 

In 195 autopsies upon children dead of diphtheria at the New York 
Foundling Asylum, well-marked, recent hronoho-pneumonia waa present 
iu 183 cases. 

If we reduce these data to percentages, we see that Darier found 
broncho-pneumonia in 34 per eent. of eases of fatal diphtheria, Talamon 
in 64 per cent., Schrakamp in 57 per cent., and Nortlirup in 68 per cent. 
On the whole, then, wemaysay that so far as these statistica go, broncho- 
pDeumonia is preaent in fatal diphtheria, as a complieation, in about 55 
per eent. of the easea. 

These data, however, have bat a limited significance, since a careful 
microseopical examination of the longa of children dead with diphtheria 
of the air-pasaages shtiws that ihere may actually be a considerable 
'amount of lobular iuflammation withoiit gross change. Thus, in the 
195 New York Foundling Asylum eases there was a considerable num- 
ber of longa in which there were areas of localized congestion or hemor- 
rhage or coüapse, which a microacopical examination might have shown 
to be aasociated with alight inflammatory changea, but which, owing to 
the iincertainty, were not counted aiuong the pneunioniaa. This condi- 
tion of affaira would aeem to indicate that the above percentage ia low 
rather than high. 



SeVENTEEN CaSES of DrrnTIlERITIC BROyCHO-PNEUMOSIA 
EXAMINED. 

These eases have been described more fully in the paper on diphtheria 
above referred to, so that here only those details are given which bear 
directly on the aubject in band. But it shoiild be bome in mind that, 
as already recorded, culturea as well as microseopical examinations were 
made of the pseudo-membranea in all of them, and the Streptococena 
diphtheriffi was found, uaually in large numbers, in all except Caae SIV. 

Casea I. to XIV., inclusive, were frora the New York Foundling 
Äaylum. Casea XV. and XVt. were from the Randall'a Island Infant 
Aayluni. Caae XVII. from private practica. 

Case I. — Male, three years two tnonths. Diphtheria following rectal 
abscess; death on fifth day. Autopsy : Volurainoua firm paeudo-mem- 
brane in larynx, trachea, and larger bronchi. Moderate amount of 
broncho -pneumonia, with large involveraent of bronchi. Baderial ex- 
amination ofluiigs: Sniall numbers of cocci and diplococci in bi-onchial 
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exudatfi as well as in the air-spaces. Culturee showed large number of 
»ireploeocd; n few Btaphylococcus pyogenes aureus and a few stout, 
round-end bacilli with scattering forras. 

Gase II. — Male, seven months. Diphthena following pertut^tiB; death 
on tburth day. Autopsy: Moderate aTnount of pseudo-oienibraDe in 
trachea and larger bronclii ; this in the bronchi was much eoftened. 
Broncho- pneu Dl OD irt, involving right lower and part of middle lobe. 
Baeterial examinatüm, of lungt : Large numbere of cocci in bronchial 
exudation, and enornioua numbera, Single and in chains, in esudatiou in 
air-veaicies. CaUures ahow vast numbera of atreptococci and a few Staphy- 
locoocuB jn'ogenea aureus. 

Gase III. — Feroale, two and oue-half years, Dipbtheria; death on 
seventh day. Autopsy: Pseudo-niembrane in pharyus, larynx, and 
trachea; old und freah broncho pneutnonia in both lower lubes poste- 
riorly. Baeterial examination of lungn: In areas of old broncho-pneu- 
monia no bactei'ia were fbund. In the fresh bronchial exudation, aa 
well aa in areas of fresh and commencing consoHdation, enormous 
numbers of cocci, single, paired, and in chains. Callures from areaa of 
fresh broncho-pneunionia showed great numbers of ürepiococcitg cotoniee 
and a few of Staphylococcue pyogene« aureus. 

Gase IV. — Male, three years. Diphtheria following pertussis, with 
albuininuria and broni'ho-pneumonia on third and fourtn day; deatb on 
eighteenth dav afVer commencement of pertussis. Autopsy: Softened 
membrane in large and amail bronchi, with conaiderable old and moder- 
ate amount of fresh broncho-pneumonia. Baeterial examination of lungt : 
üo bacteria founJ in areas of old consolidation. In the bronchial exudate, 
OB well SS in the areas of fresh conaolidation, large numbers of cocci, 
Single, double, und in chains, with a few scattering forma. Callures show 
large numbera of gtreptocoeei from bronchial exudate and from areaa of 
freah consolidation ; alsoa few Staphylococcus pyogeoes aureua. 

Gase V. — Young child. Diphtheria, followed bv broncho-pneumonia, 
accompanied bv urabilical phlegnion. Autopsy: Voluminoua membrane 
in larynx, trachea, aud bronchi ; congeation and broncho-pneumonia iu 
both lower lobea. Baeterial examination of längs: Enormoua numbers 
of cocci, Single, paired, and in chaina, in bronchial exudation and in 
Contents of air-vesicles in conaolidated areas. Cullnrei ahow vust number 
of »treptococei and conaiderable number of Staphylococcus pyogenes 
aureus. 

Gase VI. — Young child. Diphtheria, followed by broncho pneumonia, 
Autopay : Moderate amount of pseudo-membrane, very alight amount uf 
fresh broncho-pneumonia, considerable amount of old broncho-pneu- 
monia. Baeterial examination of längs: In bronchial exudation few 
cocci and acattering bacilli; verv few cocci in areas of commencing 
consolidation In lungs. Oulture» show moderate number of coloniea of 
eireptococci, considerable number of Staphylococcus pyogenea aureus, and 
many stout bacilli. 

Gase VII. — Young child. Diphtheria with umbitical phlegmon. 
Autopay: Paeudo- membrane in larynx, pharynx, and trachea, looaening 
and soAening below. Considerable amount of freah broncho-pneumonia 
in both lower lobes. Baeterial examination of lange: Iu exudation in 
air-spacee, largely made up of red blood-cells, enormoua numbers of 
Streptococci. Cu'lture» ahow large numbers of Streptococci, Stapliylococci 
pyogenea aureua, and a conaiderable number of acattering forma. 
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Gase VIII. — Female, three yeare eight montha. Diphtheria folbwing 
measles ; death od sisth day. Autopsy : Softening membrane in trachea, 
exteuding into bronchi. feoth posterior lower lobea red and mottled 
with solid areas. Baderlal examänaüon of lunga: Coneiderahle atelec- 
tasis witb a little exudation in scattered regions. The smaüer bronchi 
in the affected regioDS are filled with pua-cella, and deaquamated epitbe- 
lium, mingled with a large number of cocci, aingle, paired, and in ctiaina. 
In the air-spaees adjaeent and belonging to these affected bronchi the 
air-vesicles are filled witli cellular and granulär esudation, intermingled 
with cocci, Single and in chaios. Cullures show large numbera of Strep- 
tococci, wilh a few Staphylococcus pyogeues aureus and aonie ecattering 

Gase IX.^Male, two and one-half years. Diphtheria ; death on eighth 
day. Autopsy: Pseudn membrane in pharynx and larynx ; no bruncho- 
pneumonia evident to the naked eye. Baeterial examination of tiie lungs: 
Acute bronchitia with considerable exudation in aome of the amaller 
bronchL Large numbers of Streptococci mingled with the esudation in 
the lumen of the inflamed bronchi. In the bronchioles, airpaäsagea, and 
air-veaicles nearest to the inflamed bronchi and belonging to the aame 
Systems were enormous numbers of atreptococci and Single cocci. In 
the air-veeicles a few desquamated epithelial and pus cells and granulär 
niat«rial were intermingled with the bacteria. Ijj this caae we seem to 
have avery early stageof the broncho-pneumonic process, Cu^(ures show 
conaiderable numbers of Streptococci and a few scattering forms of bacilli. 

Gase X. — Female, one year. Diphtheria of pharynx aud tonaila; 
enterocolitis ; death on third day. Autopsy: Small amount of firm 
pseudo- membrane on pharynx, tonsila, and at the upper end of ceaopha- 
gus, Botb posterior lower lobes of the tungs show congestiou and a 
moderate amount of scattered lobular consolidation. Baeterial examifia- 
Hon of lungB: Consolidated areas in the lunga are moatly due to old 
broncho- pn eil monia with niuch exudation in the smaller bronchL In 
freah exudation. a few cocci were found intermingled with the cells, while 
in the areas of old consolidation none were discovered. C'ullures from 
the redder areaa of pneumonia showed a few streptoBoeoi, a few Staphylo- 
coccuB pyogenea aureus and albus, and some acattering forma. 

Gase XL — ^Female, two years. Broncho-pneu monia with apparent 
recovery, followed by diphtheria of the pharynx and freah broncho- 
pneumonia, with death od second day. Autopsy: Irregulär consolida- 
tion of the left lower lobe with eongestion. Baeterial examination of 
lungs: The broncho-poeumonia was found to be largely old, but in 

flaces the exudation was freah, accompanied by considerabie eongestion. 
D the areas of old consolidation no bacteria were found. In the air- 
spaces containing the fresh exudatioa a considerable number of Strepto- 
coccus chaina were found. OuÜurea from the hings ahowed large numbers 
of stTeptoeocei, a considerable number of Staphylococci pyogenes aureus, 
and a few acattering forma. 

Gase XII. — Male, three yeara. Diphtheria foUowing scarlatina, 
tubercular Peritonitis ; amall patch of pseudo-membraue at the base of 
the tongue and in the larynx and trachea ; aoflening below. Aut'>p3y : 
Both lungs showed scattered areaa of eongestion aod partial consolida- 
tion. Bxterial eTainlnrUioit of litaga Microscopical examination of 
the lung showed that the coosolidated areas were in large part due to 
the old pneumonia, while in the congested parts there was a moderate 
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of fresh exudation and enormuus iiumbers of Streptococci, ottea 
lorrauig large masBes of snarla or chaina. Cullures from Pneumonie areas 
in both lungs showed vast numbera of slreptococci, considerable numberg 
of StaphylococeuB pyogenea aureus and albus, with a few stout bacilli. 

Casü XEII. — Diphtneria, with dealh on third day. Autopay : Pseudo- 
membrane in the pharynx, larynx, trachea. and bronchi; firm and vol- 
umiuoua. Moderate amouat of uoiisulidation in both lower lobes of the 
lungs. Baeterial examination of luitg»: Very few scattering cocci were 
found in consolidated areas and in bronchial exudation. Cultures of 
Consolidated areaa in the lung ahow a large number of strepiocacei (pure 
ciihure). 

Gase XIV. — Male, three and one-half years. Enterocolitis, diph- 
theria, Intubation; death on tbird day. Autopsy: Moderately firm 

Kseudo- membrane in the larynx ; small amount of broncho-pneuraonia in 
oth lower lobea, Bacterüa examination of lungs: Moderate amount of 
exudation in spots in the kingB, but ooly a very few scattering forma of 
bacteria, mostly stout bacilli. CuUure» from the lungs ahowed conaider- 
able numbera ofstreploeoeci, and only a very few scattering forms. 

Case XV. — Diphtheria foUowing meaalea; death on aeventh day. 
Autopsy; pseudo-membrane in larynx and trachea; tubercular bron- 
chial glanda; consolidation of both lower lobea of the lungs ; pleurisy, 
Baeterial examination of lungs: Conaiderable old broncho- pneumonia. 
In new exudation a moderat« number of cocci. In areas of old broncho- 
pneumonia no bactfiria were found. CuÜuren of the lunga ahow a large 
number of »Ireptocnceia colonies, a few of Staphylo coecus pyogenea aureua, 
and scattering forms. 

Oase XVI- — -Diphtheria following measles ; death in twenty-four 
houra, Autopsy: Nopseudo-membrane;commencing bronchopiieumonia. 
Baeterial examination of lungs: Moderate number of cocci, Single and 
in chains, in the exudation. Caltures ahow many »treptoeoectis colonies 
and a few acattering forms. 

Gase XVII. —Female, two and one half years. Diphtheria with early 
development of conatitutional aymptoms, tracheotomy, death, Autopay ; 
Voluminoua pseudo-membrane in trachea; slight broncho-pneumonia, 
Baeterial examination of lungs: Microseopical examination not made, 
the lungs being destroyed by mistake after the culturea were started. 
Citliures of Pneumonie areaa of the lunga show large numbera of strepto- 
eoGcm colonies and beaidea these only a few scattering forms. 

SUMMARY OF ExAMINÄTIONS ANJJ ClILTüRES FROM DlPHTnEElTIC 

Broncho-pneumonia Gases. 

\Ve thus see that the areaa of fresh broncho-pneumonia in the lungs of 
seventeen young cbildren, dcad of diphtheria, ahowed, with one excep- 
. tion, the presence of conaiderable or large numbera of Streptococci. 
The exceplional cnse was one in which no Streptococci weie found in 
the pseudo memb ran ea. The ^treptoeoccua was the only form present in 
the Pneumonie areas with such uniformity and in such abundance as to 
appear of significance. The Streptococci iaolated from the lungs in these 
caaea preaent exactly the aame morphological, biological, and pathogenic 
charactere m those of the atreptococei found in the pseudo-meml 
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frütTi the same c-ases, and which have alreSdy been deseribel ami called 
Streptococcus diphtherise (8). 

The reason for believiDg these bacteria to be identical with the Strepto- 
coccus pyogenes and Streptococcus eryaipelatos are set forth in the paper 
above referred to. 

CONTROL CaSES. 

NoN-DipnTHKRiTic BRöNcno-PNEUMOXiA.^For purpoaes of control I 
havemadeculturesfrom the Consolidated arcas in the lobular and broneho- 
pneumonia of young children, not associated with diphtheria (10 eaaea). 
In two of the caaes the pneumonlH occurred with whooping- cough, in 
one with erysipelas, in two with marasinuB, in five without auy other ap- 
parent compjication. In only a few of theae ten caaes have I foiind 
either by microscopical examinatidu or hy cultures any speciea of bac- 
teria in considerable numbera, nor were the aame apecies found in the 
di^rent caaes with sufficient frequeney to indicate that, whether abund- 
ant or not. they were of apecial aignificance Thua in two of the caaes 
there were in the pneumonic areas niany of the shoit bacilü which are 
common in the raoutbsof children, and n hieb I bavecalled chain-bacilli, 
and in four of the casea tbere were very aciall numbers of ^Streptococcus 
pyogenes aureua. The atreptococcua waa found in only one of these casea. 

Thia exceptional case, the only one out of ten of non-diphtberitic 
broncho- pneumonia examined in which Streptococci, both by culture and 
microscopical examination, were abown to be present in the luuga, waa 
the above-nientioned caae of erysipeJaa. In this caae, however, although 
the culturea showed large numbers of atreptococci in the longa aa well as 
in the skin, liver, kidney, and spieen, in the lungs the bacteria were only 
found in the bloodvessels, and never in the exudation in the bronchi or 
air-Bpaties. In this caae, tben, there waa a general infection through the 
bloodveaaels with eryaipelas streptocncci, and, although preaetit in the 
bloodvessels of the lungs, they apparently have no relation eitber in 
Situation or in numbers to the süght amount of broncho pneumonia 
preaent. 

Acute Lobäk Pneumonia. — Furtherrnore, I have raade cnltiiree from 
three caaea of typical acute lobar pueuinonia in chddren between two 
and three yeara old. Theae children all died at au early period in the 
diaease, and from the consolidated areas in all of them I cultivated 
enormous numbers of the pneumococcus of Fninkel and Weichaelbaum. 
In additioQ to this spccies, in one of the cases there were large numbers, 
in another u few, of the Staphylococcus pyogenes aureua. Besidea these 
there were only scattering forma. No atreptococci were found in these 
cases. 

Normal Lunqs. — Finally, I have made culturea from lungs, appar- 
ently normal, taken from the bodiea of children dead ofenteroco litis (two 
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CBHes), marsemuB (three coaea). In none of these lungs have I found 
eilher microscopically or by ciiltures, Streptococci. In two of the cases 
of marasraus, the common fluidifying Buoreacent bacillus of water was 
present in considerable uumbers, and in the othera only a few scattering 
forma. 

SUMMARY OF CuLTURE» IN THE COSTKOI. CaSES. 

In ten caaes of lobular and broncho-püeumonia in cbüdren not dlph- 
tberltic, in three cases of typical acute lobar pneumonia in young ehildren, 
and in flve caaes dead of enterocolitis or marasmua with apparently 
healthy lungs (eight«en cases in all), the cultures of the lunga ahowed 
no Streptococci, except in one case of erysipelas with geneml syatemic 
infection ; in ais a few Stapbylococcns pyogenes aureus were present. Be- 
aides, there were a few acattering forma, moatly ahort, stout bacilli, in the 
varioua cases. 

ÜESERÄL SUMMAKY OF CuLT(;nF.a TN ALI. THK CahES- 

We thus see that Streptococci were present in large numbera in the 
freahly affected lobular and broncho-pneumonic »reaa of ehildren auffer- 
ing from diphtheria in tiiteen out of sixteen caaea ; while in the lungs 
eitlier normal or pneumonic of eighteeu non-diphtheritic ehildren placed 
under the sanie sanitary conditions no Streptococci were found except in 
the bloodveaaela of a case of erysipelas with general infection. 

HlBTOLORtCAI. DETAtI,H. 

In recording the reaulta of the morphological and biological examina- 
tion of the lungs in theae aevonteen case» of pneumonia aasociated with 
diphtheria, and placing tbem in contrnst with similar results obtained 
frora the lungs in non-diphtheritic cases, it has seemed wiae to give only 
a Huccinct Statement of the facts elicited. Some histological data have, 
however, been developed in the varioua examinations which are not with- 
out significance in conneetioQ with the general aubject of lobular and 
broncho-pneumonia in young ehildren. 

In the firat place, in many of the control cases of simple lobular and 
broncho-pneumonia, of which that aubacute or chronic form which ia so 
common in marasmua ehildren may be regarded as typical, neither by 
cnltnres nor by morphological examinations can we find evidence that 
bacteria are present or have anything to do with the lesions. In thia 
form of pneumonia the bloodvessels in the afiected regions are äpt to be 
dilated, the walla of both bronchi and air-spaces more or iess thickened, 
and often infiltrated with ceils. While the air-spaces contain aometimea 
a few, aometimes many, large cella, whieh seem to be desiiuamated 
alveolar epithelium, neither blood nor fibrin nor pus is comnionly 
present. This törm of pneumonia aometimea is and f 



PRÜDDEN, NORTHKUP, ETIOLOGY OF PNEUMONIA. 11 

iwaociated with atelectasU. It appears to correspond in its general uatiire 
to gome forma of hypostatic pneunioDiii in adulta. Now, in mauy of our 
cases of diphtheria otcurring in the New York Foundling Asyluni this 
form of leaion was the pi-omineut, and in nmny of the early fatal cases, 
was the only leeion evident in the gross exaniinatioa. 

On the other hand, I have found in the liings of nearly all of the 
diphtheridt! children, sometimes with and sonietimes without the ahove 
form of lesion, an entirely different type of InilanitnatioM. In this in- 
flammatioii in its well-marked phases there aometimes is and sometimes 
iänot congestion of the hloodvessels in the affected regions. TheBmaller 
bronchi are apt to be more or less blocked with pus celU, and the air- 
apaeea to contain in varying amounts pus-cells, red blood-cells, fibrio, 
granulär material, deaquamated epitheliuni, and bacteria. The bac- 
teria in our cases werealniostexpiuaively cocci, and the larger proportion 
of theae were arranged in atreptococcua form. These bacteria did not 
appear to be generally enclosed in the exudation cella, though often 
dustered close aboiit them; nor were tbey often tbund in the walls of 
the air spacea, but they lay free in the exudation mass or were clinging 
to the walla of the vesicles, They were present sometimes in very small 
numbers, bat often in enormous quantities. 

Kot inftequently only a few small areas in the Iiings were iuvolved in 
this way, and these were more frequently in the posterior portions. When 
markedly heraorrhagic in character, so that the air-spaces contain large 
numbera of red blood-cells, the involved areaa in the gross esamination 
of the lungs appear like areas of localiaed intense congestion, but they 
are apt to be lobular in distribution. Atelectaais was rarely observed in 
the regions involved in this form of pneumonia, 

While in the main there is auch a degree of inflammation in the 
smaller bronchi as to reuder the designation of broncho -pneumonia 
applicable to the leaion, there are apt to be in moat of the lungs areas 
of consolidation in ivbich no change in the bronchi can be made out. 
Buch area;^ of simple lobular ioHammation may constitute the entire lesion 
in some lunga without any participation of the bronchi. 

The distribution and general characters of this lesion, whether involv- 
ing the bronchi or not, would seem to indicate that it is a form of in- 
Bpiration pneumonia, " Schluck-pneumonie" of the Germana. Thia view 
is suatained by the Observation that it was apt to be most m^rked and 
highly develo|>ed in children which had died after the paeudo-membranes 
in the air-passages above had begun to soften and break down. 

Not infrequeutly one encounters in theae lungs larger and smaller areas 
of consolidation in which the exudation ia exactly of tbe same character 
aa that just deaeribed, and indicative of au acute inflammatory proeesa, 
but in which bacteria are entirely abaent or, at least, not to be obaerved 
by any of the various means commouly resorted to. The cxplanation 
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of this condition will be wen when we conie to the re^nlts of aninial 
experiments. 

A yery marked feature nf thia form uf secondary broncho- or lobular 
pneumonia with diphtheria is the hyperplaaia of the lymph nodes and 
nodules in and about the hiugg. Xot ouly are the Jarger and smaller 
bronchial lyraph uodes (lyraph glands) usually greatly enlarged, but the 
minute islets of lympbatic tiasue (lymph Dodulee) which are Bcattered 
about the lunga in the interetitial tiasiie, as deäcribed by Arnold, are, 
especially in and near areas of inflammatton, so large aa to form promi- 
nent features in the microscopical sections. 

Some of the varying phasea of this form of pneumonia and the rela- 
tioo of the tisBue to the Streptococci are shown in the plates. 

In Plftte I. is repreaented a small bronchus from Gase IX., in which 
the epilheiium is nearly all detached and, together with m\icua, a few 
pua-celle, and Streptococci, forni^ au exudation maes partiatly filHng the 
lumen of the tube. The air-veeicIeB tidjacent to this brotichiia and be- 
ionging t« its ayatem of air-apacea contained large niimbers of p«s and 
epithelial cells interraingled with Streptococci. 

Plate IL, Fig. 1, shoiva two adjacent air-vesioles in consoüdated areas 
ofthe lungs of Gase V. In one of these veaicles the Inflam matory ex udate 
is largely fibrinoua, while in the other there are epithelial and pus-cella. 
In both the streptoccoci are present in conwiderable numbers. 

Plate II., Fig. 2, shows three adjacent air-vesicies from the lungs in 
Gase VII., in which the exudate is largely made up of red blood-cells 
and granulär material. Here the Streptococci are present in very large 
numbers. 

It should be mentioned here as bearing upon the theme of this paper, 
that the air of the New York Foundling Aaylum while theae researchea 
were in progres.«, was iiaually found to contain the Staphylococcns pyo- 
genea aureus and albus, and in one analysia the atreptococcus floated 
with the duat. Furthermore, the bacterial examination of the scrapiogs 
of the nioutha and throata of children, both slck and well, who were 
inniatea of the aaylum ahowed that the Staphylococcua pyogenea aureus 
waa freijUently present in those situations in conaiderable numbers. 
f While the Staphylococcua pyogeTies was present in the lungs in a con- 

Iaiderable number of the caaes of broncho- pneumonia with diphtheria, 
the lack oft uniformity in its occurrence and the small nundwrs in which 
it was usually found, coupled with its frequent occurrence in the air 
I and in the moiiths of healthy children, would lead ua to infer that ita 

I presenee in the lungs in theae casea is of but doubtful signifioaiice. 

1 Oiir observationa thua far, then, would seeni to juatify us in the hy- 

|i potbesia that if the acute broncho-pneumonia which accooipanied the 

|( diphtheria in the casea which we have examined was bacterial in origin 

I at all, it was prohably due to the entrance into the lungs through the 
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Small branches from Case IX. Showing exudation wilh Streptococci. 




morrliflgic form of lobular pneumonia, Gase YTI. latermingled 4 
d blood cells and granulär matem\ \nÜie».U'iea\c\eftOT«\*.i^fti 
tptococci. 
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bronchi from the locai leaion alwve of the -Streptococcus diphtheri*. But 
plausible aa thia bypocbesis appeara to be, it is necessaiy to have recoiirse 
to animal experimeata in order to complete itä demonstration. To these 
let U3 now turn our attention. 

Animal Experiments. 

A good deal of esperimental work haa been done in the artificial pro- 
duction of lobular und broiicho-pneunionia in animaJs, eitlier by the 
introductioD of irritating vapors or fluids or solida directly into the lunga 
through the trachea, or by (."ausing the entrance into the air-passages of 
fluids and aolids from the mouth as the reault of section of the vagus 
nerves. To the results of these experiments I need only thus briefly 
refer, ainee our theme is limited in scope to the introduction of pure 
cultiires of known forma of bacteria. 

I have used in these experiments, wbicb were done exclusively on 
rabbits, culturea of the Streptococci obtained from the lungB of five of 
the above described cases of diphtheritic broncho-pneumonia. Actively 
growing beef-tea culturea from two to five days old were used. 

Preliminary experiments have shown that the introduition of the 
streptococcua directly into the lung by a puncture of the thoracic wall, 
is usually followed by fibrinous pleurisy and localized inflammation of 
the lung about the point of puncture. But the conditions of iofection 
in this way are so much more eomplex and so unlike those under which 
the broncho- and lobular pneiimonJaof diphtheria in children occurathat 
the details of my experiments in thia direetion need not be given here, 

InJECTIOXS of the StKEPTOCOCGUS Dli'HTHERI^ tSTO THE LuNOS 

OF Rabbits throü(ih the Trachea. — The mode of procedure in these 
experiments waa to sterilize carefuUy the skin about the neck, after cut- 
ting away the hair, aud then having made a small incisiou, exposing the 
trachea, to tbrust the needlc of the injecting syringe through its walle. 
From one to five c.c. of the beef-tea culture was injected, the small 
wound washed with Sublimate or carbolic Solution and bound up. The 
animals were held upright for a few raoments after the injection in order 
to allow the fluid to run down into the lunga. Uaually there was little 
or no loeal inflammatory reaction at the poiut of opei-ation in the neck. 
Fifteen rabl)ita were operated upun in this way. 

In raoBt casea imraediately after the injection coarae räles were heard 
over the thoras of the animals and in about oue-third of the casea there 
was marked dy8pn<ea. Three of the animals with aymptoms of increasing 
dyspntea, loss of appetite, aiid progressive weakneas, died, two on the 
second and one on the third day after the operatiou. The reraaining 
animals ajipeared tu recover rapidly from the initiatory dyspntea, and 
afterward ahowed no sign of illneaa. These were killed at intervals of 
from three and one-half houra to ten dnya. 
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In seveD of the fifteen cases no grose lesioDS were seen iu the luDga. 
In the remaining case^ there were lai^r or smalter nreas of locali^ed 
consolidation and congeation grouped in lobular form aboiit the larger 
and smaller bronchi. In none of the caaes was there evidence of any 
lesiona of the other viwem. 

If the aniraala were billed early — within the first twelve hours — 
although nii gross changes, or, at most, localized areas of mo<ierate con- 
geation were seen, the Streptococci could not only be cultivated from the 
limg tiaaiie, but they were readily seen with the microseope, aft«r ataining 
by Gram'a method, scattered here and there in considerable numbers in 
the air-veaicleB, in the larger air-spnces, and in the bronchioles. They 
lay in part free in theae situationa, and in part were cliiatered about the 
alveolar epitheliura. It waa not eaay to decide whether the epithelium 
actually contained the bacteria or whetber they aimply lay on tbe aurface. 
I have not heen able, even aa early as three aud a quarter hours after the 
injection of the Streptococci into the traehea, to find any of them in 
broDchi large enough to be lined with ciliated epithelium. 

A microacopical exaniination waa made of the lungs of the rabbita 
which wereeither killet! ordied, at the foUowing intervals after the intra- 
tracheal injection of the atreptococcu8,3ä, 12,20,24, 28, 40, 60 hours, and 
3, 4, 8, 10 daya. Thia exaniination showed in general that in four out of 
the aeveü lungs in whieh no gross lesiona were visible, there waa actually 
a considerable amount of lobular inflammation with more or lesa bron- 
chitis, and that the aanie condition prevailed in the lunga which showed 
gross lesiona. But in the latter cases the inflammatory leBionn were more 
extensive and were usiially aaaociated with cougesiion, thickening of the 
walla of the air-veaiclea, more or leaa atelectasia, and swelling of the 
smaller bronchial iyniph uodea. 

Cultures were made in the usual way. In no case were Streptococci 
found in the viacera other than the lungs, and after from twelve to 
twenty-eight hours they were found in every caae to have diaappeared 
from tbe lunga also. 

Before twelve hours I have been unable to find any evidence of in- 
flammation save here and there a moderate congeation of the sniall veina 
and capillaries of the pulmonary air-spaces. In animals which died or 
were killed in from twelve to sixty houraafter the injection I have &iled 
to find Streptococci either by microacopical esamioation or by cultures. 

The degree of inflammatory leaion in tbeae animals variea considerably 
in the different casea. The amaller bronchi may contain pus and the 
epithelium be looaened and deaquamated. The moat marked and con- 
stant change is the awelling and proliferation of the alveolar epithelium 
in eircumscribcd regions. Soraetime» only a small Cluster of air-veaiclea 
ia involved in thia way ; sometimea the change ia to be observed over 
areas of considerable extent. The air-veaiclea are sometimea filled n 
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füll of new cella, which, from the karyokinetic figures which are to be 
obsen'ed in the nuclei (Plate IV. Fig. 1), I conclude to be derived from 
the alveolar epitheliiiin. With these larger cella iire mingled varying 
numhera of pua-cella and often a little fibrin ^see Plate IV. Fig. 2). 
TLe adveiititia of the smaller veins in certain regjona is apt to be intil- 
trated with leucoeytes (Plate IV. Fig. I), and the lyraph nodulea about 
[he smaller bronchi to be much BwoUen and prominent (Plitte III.). 

In animals killed after ihia period — sixty hours — when any lesion at 
all was found there was apt to be the sanie kind of exudation in the air- 
apaces, biit the walk of the air-spacea and the smaller bronchi appear 
thicker than normal, aod sometimes with, sometimea without, atelectaais ; 
the lung was dense and firm in patches. 

yuMMABY.^It would thus appear that the most common effeet of the 
injection of a moderate amount of the Streptococcus diphtherise into the 
Jungs of rabbits through the trachea is to cause a well-marked broncho- 
and lobular pneumonia with hyperplasia of the lymph nodulea; that the 
bucteria diaappear early from the Innga, und the pneumonia in many 
cases Js alight in extent and eyaiiescent ; but that in a few caaea the 
inflammation is prolonged by an involveraent of tbe walls of the air- 
spaces. 

Injection of the Streptococcus Diphtheri.e into Animals' 

Lü-V<iS WniCH WEKE ÄLREADY THE SeAT OF IwFT.AMM.iTION. — In Order 

t'i learn the effects of the Streptococcus when introduced into lunga which 
were already in aJi inflamed conditiou, I bave induced in auother seriea 
of animals both mild and severe inflammation of the bronchial niucoua 
niembrane by the preliminary introduction of a few drops either of 
streng or very dilute Solutions of ammonia through the trachea. This 
was followed at varying intervals by tbe introduction oftwo to three c.c. 
of a beef-tea culture of the Streptococcus. 

It is difficült in these experiments to decide howmuch of the broncho- 
pneumonic lesions which are almost invariably observed when the 
animals are killed ailer from twenty-four to twenty-seven hoiirs are due 
lo the ammonia and how much to the Streptococci. For the preliminary 
experiments ou ammonia injectiona aloue showed that a broncho-pneu- 
raonia very airailar in character to that caused by the Streptococci alone 
was almost alwaya induced. The Streptococci, of courae, formed no pari 
of the exudation in the air-apacea in the casea in which ammonia alone 
waa used. In the animals which had received both ammonia and atrep- 
toeocci, however, the lesions are more marked aod extenaive, and the 
hacteria did not disappear so early from the lungs as when the inflam- 
mation waa induced by them alone. 

Thia fuct would seem to furniah another Illustration of the well-estab- 
lished principle that certain pathogenic bacteria maiutain their existence 
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TREATMENT OF 

SCARLET FEVER AND ITS COMPLICATIONS. 



Becatjse tlie subject of tliis paper is a bniad nne, and itn 
diöcnssion can be extendetl to an undeiinetl limil, I siiall invite 
attention more partieularly to certain points, such aa the treat- 
meot of the fever, the angina, ami the specific complicating 
nephritis, Otitis, and cervical cellulo-adenitis. Others will be 
cursorily touched upon. It is not anticipated that anytiiing 
new or startling wiU be offered von in this article. What I 
have to say is based upon my cliiiical observationa, made uptin 
nearly one thonsand oases of the disease occurring in my own 
practice during tlie last fourteen and a hal f yeara. These caaes 
naturally have ranged lu severity from tho.'se of aeareely a 
week's duration to those which have dragged their length into 
weary inonths. Tbe Kollation and comparison of the clinieal 
experiencea of niaiiy practitionera ought to be both profitable 
and iüstrnctive. This last-expreseed idea ia therefore the tnotlf 
of tlie present easay. 

Fever of a higher or lower grade, and pharyngeal Irritation 
more or less severe, are the pathologicul factors which will be 
met with in every casc of searlet fever. In every caae of tlie 
disea.^e, therefore, measures ninst l>e adopted to combat these 
conditiona. I will discuss the trentment of tlie fever first. 

It bas been quite ßrmlyestablislied tbat Ihe htiman organiam 
can be subjecteil to a high degree of temperatitre and not suo- 
cumb. Though this be true, it does not follow that a laissei' 
Jaire policy must be pursued a'' regards the t'evei" ; for in my 
opinion, if ihe fever can be reduced by art, the patient ia made 
correaptmdingly more comfortable, and whatever tends to 
increase the eomfort of the patient assists in direeting the 
attack of illness, as a whole, to a favorable termination. 
Before tbe introduction of the recently-dJscovt'red antipyretics, 
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it had beeil my cuatom fo treat the fever with aconite. The ' 
preparation wbich I employed was the ordiiiarj tincture of 
the root of tlie plant of the United States Pharmacopceia. I 
administered it in doaes of one-half drop to one drop, accordiiig 
to the age of the patient, every hour in the beginning of the 
attack, When tlie fever had been reduced in consequence of ita 
absorption, I prolonged the interval to every two or three hours, 
accordiug to the register of the therinometer. Aconite is a 
remedy " which," as Dr. Charles S. Wood once aptly Said iu a 
discuasion before the Nortbwesteru Medical and Surgical 
Society of New York City on the ose of this remedy in the 
treatment of pneiimonia, "shoiild go band in liand with the 
therm oiueter." When the cbild h lesa than three years old X 
use tlie smaller dose, which ig increased proponiouaJly with 
older ones. Whea the teinperature ia very high, as 105" or 
106°, I have employed witli benefit the mode of ad minist ration 
of the remedy so highly recomraended by Sidney Binger, of 
London, — that ia, one drop of the medicine ia given every 
fifleen minutes for one hour, thereafter hourly two or three 
timea, after which the interval ia prolonged, and ita further 
Administration is to be decided by the tbermometric record. 
Concerning the modus operandi of the dritg I ahall not speak, 
merely recalling the fact that it ia clasaified aa a cardiao sedative. 
BecausG of thia depreasing effect upon the lieart, ita use has been 
condemned by .souie able and celehrated pliysiciana. I, how- 
ever, have never had any bad resulls fruni ita uae. In the milder 
casea of the diaeaae, and in cases occurring in robnat patieuta, 
the syateni was enabled to tolerate the medication. In caaea of 
an adynamic type, atimulatiug treatment was also very soon 
inaugurated, whiclj pari passu helped to miiigatc, if not to pre- 
vent, any deleteriuns eöect of the remedy on the heart's action, 
The reduction of the teraperatnre was always quite apeedy. 
Withoat entering upon a detailed history, I will quote froni 
ray cuse-book the daily temperatures of several cases. 



OAsjt 1 103° 

Gab« n 102» 

Gas« III 103° 

Gabe IV lOir 



101 i° 
301 i» 



100° 



D»T. 



100° 100" 
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Many more could be eited to show the gradua! daily decline of 
the fever linder the uae of the aconite in the doses nientioned, 
buf I must forlwur, lest the teiHuni of their recital should 
become wearisome. 

When thG phenic aeries of aDtipyretics were introduced, I 
abandoned the uae of aconite, and employed the former in the 
treatment of Bcarlet fever. My experience both with di- 
methyloxyquinizine (antipyrin) and acetaiiilide were not so 
favorable as with aconite. True, the fever was ditninished, 
but my casea did not appear to de so well generally, It 
seemed to me tliat the reduction of the fever was aceomplished 
at the expeuse of the vitaiity and general well-being of the 
patient. My patieuts seemed to suifer raore disconifort and 
prastration, while at the same time tlie respiratory centres 
seemed to he unfavorably affected, as evideuced by palpable 
signs of anxious dyspntßa, Cardiac syneope was alao threat- 
ened in a nnraber of cases. The dosea were not large, aver- 
aging from two and a half to five graiiis. I am not prejtidiced 
againat these remediea, for it is my impression that I was the 
first physician in this country to use antipyrin for fever, and in 
the first public report here in America on its action, which was 
made hy me on October 15, 1884, before the Northwestern 
Medical aud Surgical Society of New York City, I spoke very 
enthusiusticaliy ahout it, though it was derided by the late Pro- 
fessor Austin Flint at that very meeting.* But for the reasona 
alluded to I sooii forsoob the treatment with these newer 
antipyretics, and resumed that with aconite. My later ex- 
perience with this remedy only corroborated my fornier ob- 
Servationa, and strengthened me in my belief that aconite was 
the best febrif'uge to be employed in the treatment of acarlet 
fever. 

With the hydropathio treatment of acarlet fever I have had 
no esperience, aince none of my caa&a have exhibited extreme 
hyjierpyrexia, and the medicinal agents have always been 
able to reduce the temperature eufficiently in other caaes. In 
the average caae of the diseaae, however, I would hesitate 
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very much before applyiog this method of treatment, because 
I thiuk tLat otber remedtes are preferable. Only wben the 
cafle had become desperate, aod death from hyperpyrexia 
stared the patient in the face, could I be indueed to resort 



During the recent epidemic of ecarlet fever last winter and 
epriiig in New York City, of eixty-three cases of the diseaee 
treated by me with aconite, only three died, all of ivhich were 
caused hy severe cerebral compücatioDS, terruinating fatally 
withiii the firat three or foiir days of tlie attack. 

Wben raoderate liyperiBmia of the tliroat exJste, very Uttle 
treatment is necessary, yet it is neither safe nor Judicious ever 
to ignore evea a mild aiigiiia. Small doses of chlorat« of 
potash, from one-half graiu to three grains, proportioned to 
the years of the child, eitber diasolved io water or placed dry 
on the tougue, will suflice. If the anginose coiiditiou be raore 
severe, the addition of a few drops of the tineture of chloride 
of irou to tbe first-naraed Diedicioe will be benefidal. If tlie 
pharyngeal iiitlammatioi] be of a eeverer grade ätill, la^er 
doses of the martial tineture sliould be given, evea to tlie 
estent of tweuty dropa per doee, in combinatiou witb the 
chlorate of potaah. 

The chlorate of potash must, however, always be used with 
circumspGction in childreo, for tliey are much more eusceptible 
to its toxic action than adults, lest, if too large doses be per- 
mitted, serioua nephritic lesions may be pruduced. In my 
opinion a child shuuld never receive more than three grains 
at a dose. 

If follicular deposits appear in the crypts of the toiisils, I 
ordiuarily prescribe the hyposuipbite of soda, in doses vary- 
ing from two to five grains, dissolved in a teaspoonfui of sooie 
aromatic water. Wheu extensive exudatiuns of a diphtheritic 
character are present, I have been induced to use, because of 
the good results obtained with the remedy in the treatment of 
diphtheria and diphtheritic croop, the bichloride of mercury ; 
and in the treatment of scarlatinal exudative augiua, I must 
confesa that equally satisfactory resulta have been obtained. 

Wheo these remeflies seem tardy in their action in the cases 
in which the throat is severely involved, I have supplemented 
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their uae with local treatment, applied by mcans of the spray 
atoraizer. For its solvent actioD I use trypsin in the presence 
of ED alkaHne Solution, and for its disinfectant and deodorant 
effect, Lugol's Solution in the atoniizer, alternately. In all 
cases accompanied by fetor of the breatli I use either the 
Lugol Solution or a Solution of carbolic acid as a spray for its 
correction, whether the caae be mild or grave. The treat- 
meat of the exterior of the throat will be considered in 
another conuectiou later in this paper. 

In the course of any case, simple as well as severe, of scarlet 
fever, one muat not iie astonished to be suddenly confronted 
with any variety of complieation, for the specific canse of the 
disease is of such virnlence tbat the point of weakest resist- 
ance in the palient'a organism will niost likely be called upon 
to witlistand its aasaults. The niost usnal complicationa are 
acute uephritis with dropsical effusions and albumiuuria, acute 
Otitis media, and cervical adeno-cellulitis. I have named 
tliem in the order of frequency in which they have fallen 
uuder my Observation. 

In the treatment of the renal complieation, which has 
occurred in about six per cent. of my cnses, I inaiat upon the 
observance of three cardinal principlcs, — namely, rest in bed, 
warmth of the surface of the body, and an unreatricted milk 
diet. 

Wlien the urinary excretion is diminishcd and cedema coex- 
ist, I adrainister a dinretic, preferably the ncelate of polaah, in 
the usnal dosea, combined with the tiucture of digitalia. At 
the same tirae free catharsis is procureil by the ad minist ration, 
at frequent intervala, of small doses of the Solution of citrate 
of magnesia in younger children, and the Compound jalap 
powder in combination with an additional quantity of calomel 
for older ones. When htematuria ia present, which I have 
Seen quite freqiiently, I have sonietimes given, with benefit, 
gallio aciil, in three-grain doses, repeated every three hours. 
At other times five drops of the colorlesa hydrastis in a tea- 
spoonful of water every three hours haa beeu efßcacioua to 
arrest the bleeding. I also order a daily counter-irritatiou of 
the region of the kidueys by means of sinapisms. When 
there is great general auasarca and abdominal asoites, threaten- 
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to difficatty in its arresL I met with such an ezample a few 
months ago, in whicb for aearly two houre I was onable to 
Btop the flow of blood. 

If by inspection io severe cases we cau ttatjarr ourseh'ea 
that the tympanum is projecting and is hjghly congeste«), 
presenting the appearaiice as thougb piis was accamulating 
l)ehind it, the luembniDe sbould be incised, to liberate the im- 
prisoaed matter. This procedure will be followed by a great 
alleviation of tbe patient's Symptoms. Even if no pus be 
present, but an intense hy perxm'm oa]y, paraceiiUxU tympani 
sbould also be done, becaiise by the release of the blood the 
patient's Symptoms will greatly improve. Wheu otoft-hoea is 
profuse, whether of offensive odor or not, it is necessary to 
keep the auditory canal cleau and free. In the simpler cases 
lukewarra saline Rolutions are indicated, and when fetor is 
present the addition of a disinfectant and deodorizer, such as 
boric acid, carbolic acid, Labarraque's Solution, or permanganate 
of potash, in sufficient strength, sliould be added, I have 
used all of them at various times. This washing-out of the 
canal I advise to be done several times daily. After its cotu- 
pletion the ear is gently wiped uut wlth absorbent cotton, plaia 
or medicated. Insufflation of the dry powdera 1 do not use, 
because I think tliey woulil int«rfere with the free dralnage 
and outflow of the discharges, ond thus, perhaps, favor a 
possible extension of the inSamraation to deeper ätruotures, 
and even to the meningea. 

After all acute aymptoms have paased by I make use of 
astringent Solutions to arrest the residual oiorrlicea, usually 
a Solution of the nitrate of silver of five or teii grains to the 
ouDce of water. Of this Solution a drachm is ailded to a pint 
of lukewarm water, the wliole of which quautity is used at 
one sitting, and the Operation is repeated tliree times daily. 
After the syringing has been done and the canal wiped dry, I 
instit in the ear three to five drops of sweet almond-oil, which 
faas been gently warmed in the foUowing way. A teaspoon is 
dipped in warm water; the drops of oil are \>onred into the 
spoon thuB warmed, and from it let fall into the ear. I forbid 
the introduction of cotton pledgeta into the ear, but at the 
same tinie cantion strongly against the exposure of the affeoi 
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aide to direct currents of eold air, The course of treatment 
thuB coaducted has always given me the best results and the 
greatest satisfactiuo in the management of anral coraplicatious. 
In the treatment of disease one can do too much oftener 
than too little. This refleotion applies with great force to the 
treatment of cervical celiiilo-adeaitis. When the laity ob- 
aerve the swelllog and the oedeuia on the esterior of the neck, 
the teniptation is to do a great deal and a great vai-iety of 
thinga to relieve it. But what is the result? By their rüde 
and energetic, tiiough well-meant, manipulations, the inÜamed 
etructurei^ are bruised and fnrther !rritated, the inäammatory 
action is increased, and the very result follows, in consef|uence 
of their active raaltreatment, which they had hoped thereby 
to preveot, or at least to dissipate. When tliere is simple en- 
lai^ement of the glands of the ueck, with but inoderate in- 
(iltration into the surrouncling cellular tissue, I teil my patients 
to let it be, to do nothing, for nature will probably be able to 
cause absorption of the diseased pro<lucts by the time that the 
attack of illoess shall have run its courae. Usually my pre- 
diction is verified. When the inflammation ia of a severer 
type, I prescribe au ointment composed of slightly carbolized 
lanoline or vaseline, which ia to be gently stroked with the 
finger-tip9, but not ruhbed, over the swelied tissiies. The 
ointmeut should be heated a little. I emphasize the iiijunc- 
tiüu that it must not be rubbed, lest bysuch pressure Irritation 
should be produeeil, which ahould be avoided. If, however, 
appearances iudicate that absorption will not take place, and 
Buppuratiou threatens, then I order hot flax-seed and slippery- 
elm poidtices to eneourage it. Aa soon aa fluctuation is palpa- 
ble a free incision siionld be made and the pus thoroughly 
evacuated. The resulting wouiid aud cavityafe then irrigated 
with a pheuated Solution of the atrength of one to a thousand, 
after which the poulticea are continued for a short period. 
When it is evident that auppuration has termioated, basUicon 
ointment, impregnated with a few graina of iodoforra, ia ap- 
plied to the wound until it shall have healed. The disinfect- 
ant irrigationa are also repeated at intervals until the final 
cloaurc of the inciaion. It is intcresting iu this counection to 
refer to the case of n little girl, fiveyeare old, who canie under 



I 
4 
4 



10 D-eoiment of Scarld Fever and Us ChmplioaHons. 

my care with an attack of Bcarlet fever duriog April laat. ■ 
Slie auEFered with a bilateral cervical adetiitiB. On the right 
aide the cedema extended up over the angle and ramus of the 
jaw, over the cheek and molar bone to the upper eyelid, 
canaing the eye to close. Much to my surprise, suppuration 
did not occur, but with the gentle treatment outüned above 
the exudation was by degrees entirely though alowly absorbed. 
On the other hand, on the opposite side, which was not BO I 
highly inflamed, the tiaeues took on aiippurative action, re- ' 
quiring incision for ita eure. Though this patient aubsequently 
also developed nephritic and rhenmatic complicationa, she is 
to-daj' entirely well, having aiicccBafully recoveretl frora the 
entire train of dangeroua leslons. Though it may be a 
digresaion, I cannot forbear at thia junoture to apeak of the 1 
moflt formidable caae of cervical adeno-cellulitis which has ' 
ever come under my obaervation. The patient was seen by 
Dr. J, Lewis Smith and myaelf in conaultation. He waa be- , 
tween three and four yeara old, and had pasaed through aeveral 
weeka of an attack of acarlet fever, during which time he had 
been treated by another phyaician. We found that he had had 
an extenaive cervical celluhtis on the right aide, which had been 
occompanied by auch profuse auppuration and deep ulceration 
and sloughing, that a cavity large enough to hold an egg 
had been excavated. At the bottom of the cavity the pul- 
aating carotid artery lay exposed to our gaze, and ite coats also 
were already quite deeply involved in the gangrenoua procesa. 
We knew of nothlng to hinder the fatal iaaue ; ligation would 
have been a delusion and a snare. Early on the following day 
the vessel opened, and in a moment death claimed hia own. I 
do not know whether a parallel case ia on reeord, and its rarity . 
has iuduced nie_ to relate it at aome length. 

As already intimated, any form of complication may be-* 
expected in acarlet fever ; among the lesa rare ia acute articulnr 
rheumatiam, for it is met with quite often. Its treatment 
does not vary at all frora that enitable in caaea of the ^r^ular 
idiopathic form of the disease. The aaUcylates have given 
the best results in my hands, eapecially when alternated withJ 
alkaliea. The tendency of the rheumatiam to involve thä.l 
cardiac mnscle and its aao in its embrace ia not increasedi ■ 
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becaase it assumes the roh of a complicatioii of scarlet fever. 
Cerfaiuly, one inust be on the alert to forestali as far as possible 
ariy such treiid of the rheiimatic jioison by watehing the beart, 
and, OD the slightest suspicion that such a contingency is to 
take place, treatment proper to op[)ose it muat be at onoe 



As regards the chorea, which not iiifrequently follows thia 
combination of scarlet fever, rheumatism, and heart difficulty, 
I wouid State that I have followed up the treatment just 
alluded to with the administration of arsenic and iroii for the 
choreic condition, and of the bromidea, sometimes reinforced 
with chloral hydrate, to control tlieexcessive nervousexcitation. 

The most forniidable and most fatal oomplieatioii of scarlet 
fever which we are calied upon to face, is, in my opinion, 
acute cerebral meningitiß, or eucephalitis. The Symptoms of 
this compltcatioü are in the majority of cases developed early 
in the course of the disease, and always with great intfinsity, 
The prognosis is always niuch raore grave and unfavorable 
than when the cerebral aSection is priraary. Whether the 
a^resaive character of the complication is dne to a profound 
Saturation of the patient's syatem with the specific disease, 
entity of scarlet fever, or to this particular localization of 
inflamraatory aciion in the course of the fever, I am not pre- 
pared to say. Tnie, hyperpyrexia is eommoiily present in 
these civses, but I do not think the usually severe course and 
falal result are to be attributed to this factor. Treatment of 
thia complication is very unsatisfactory, and I regret to say 
ahiiost always without avail. leed applications to the head, 
the bromides, chloral, and opium in guarded doses, to control 
the congestion and restlessness, in conjunction with the routine 
treatment of the fever, coiistitute the measurea whidi I have 
employed. 

Several easaß of acute pleurisy with effusion have also come 
under my notice as a complication of scarlet fever, indepen- 
dent of .serous eiFusions attending renal disease. Tliey termi- 
uated favorably, the effused liquid having been reabsorbed in 
consequence of a tonic treatment, aided by the exhibition of 
diuretics, mild cathartics, and eounfer-irritation to the ehest, 

I have had very few comnlications of the eye, indeed, and 



i 



IVeatmetit of Scarlet Fever and ils Compfiontioiui. 

none at all of a serious character. In theee mild caaes tlie 
treatment waa not modified in any way, but carried out as 
thoHgli tfie eye afFection was a primary disea'^e. 

Tlie vomiting, which is uuually the initial Symptom of 
Bcarlet fever, does not call for any special treatment, for it 
will cease epoiitaneously as soon as the stomach shall have 
been eraptied of its content'?. In a few caaes anorexia per- 
aisted, bnt it was finally controlled with ioe-pilla, biaiuuth, and 
lacto-peptine, and carlionoted drinka. 

Diarrhcea ia more apt to complicate tlie dieease than conati- 
pation. In a number of cases I have witneaaed an almost 
intractable dysentery, which required very energetic treatment 
before it was ohecked. I caa recollect one caae last wiiiter in 
which the dysenteric diachargea continiied for nearly three 
weeka. In aimple diarrhoea the milder astringents and corri- 
gents, as chalk niistiire, bismuth, acelate of lead, with par- 
egoric, have always been efficacioiis. In the graver forma of 
dysentery, I have obtaiued llie best refiulta from the adminia- 
tration of the elisir of coto bark, in dosoa ranging from ten 
or twelve drops tu lialf a drachm in a teaspooiifnl of water, 
i-epeated hoiirly. When pain and teneanius are jirorainent 
Symptoms, I add to the coto from one-half to two drops of 
Squibb'^ liqnor opü compoaitua, which is diacontinued as soon 
as those symptonia have disappeared. The npium is given 
every two or three hours aa the urgency of the symptoma 
indicate. If the patient betray any Symptom of naroosis, or 
undue susceplibility to the action of opium, careful watfihing 
is necessary, and it mnat be abandoned before its dangerons 
effects should ensiie. 

For the constipation any of the milder cathartics will do, 
but what I have used with aatisfacCion are the suppositories of 
glycerin, whicli have been lately bronght into use. 

Whatever other compUcationa, and to whidi I have not 
alluded, may occnr, they mnat be treated in accordance with 
those principjes which their syniptoma and location may de- 
terraine ; for, aa thia paper is founded on my own experiences 
in the treatment of thia diaease, I have treated ciiiefly of thoee 
complications which actually feil under my cai'e. 

It yet remains to conaider certain general principles of 
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treatnient applicable to tlie maDBgement of the disease. Iso- 
lation of the iufected individiial is the ODly prophylactic treat- 
ment of wliich I kiiow. This qHarantine raust be an honest 
one, Etnd must be maintained tintil the period of desquaniation 
Bhall have been fully completed, The attendants are also to 
observe oertain obvious restrictions as regards iiitercoiirse with 
the outaide world, clothing, and other mlnutite, with which 
we are all familiär. The sick-roora must be projierly and 
suffideutiy ventilated, and not bo bot as the patient's family 
are prone to bave it for fear that the patieut may " take cold." 
Scrupulous cleanliness about the body-linen and bed-clothing 
is to be Btrietly enjoined. The diet shoiild be a liquid and 
easily-digeatible one, suitable to the age and the coudition uf 
the patient. If the attack be a iniid one, Stimulation can be 
dispensed with; but wben it threatens to be severe or pro- 
longed, I do not wait untii niy patient is debilitated before 
resorting to stimulants, but I at onee begln with them, in 
Order to couiiteraüt aoy such tendencies, and continue their 
use, until convalesoence has been firmly estabüsiied. I employ 
alcohul, preferably in the form of whiskey or Champagne, and 
augment its action by the exhibition of digitalis and sparteine 
sulphate. These two last-named remedies I often combine in 
the sanie menstruiim, allowing from two to live dropa of the 
tincture of digitalis and from one-sixty-fourth to one-tenth 
graiu of the sulphate of eparteine, for instance, in a draohm 
of caniphor-water every tbree or four hours. Sometimes, 
when great prosiration is immineiit, I prescribe the aromatic 
spirits of ammonia, in addilion to the other cardiac stimulants, 
in doses of from three to twelve drops in a teaspoonfnl of 
water, every fifteen minutes, until the patient shall have re- 
vived. In such cases the food is also administered in as con- 
centrated a form as poesible. 

The ordinary disturbances of the nervous System dependent 
upon the presence of fever, the common antispasmodies, as 
the bromides and the like, will control. 

To allay the itching of the skin I have at times employed 
inunctions of feebly-carholized white vaseline. But it has 
often hcen a. question wifh me whether it did not interfere 
with desquamatiou and retard the necessary activitv of the 
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skin, I have therefore often aubetituteii for them, when- ' 
desquamation began, a coifrse of niildly antii^eptic tepid bathä, 
either carbolated or sublimated, which seemed to me to hasten 
the desquamative proceae, and to produce a healthier aotioo of 
the skin. 

When the eruption 13 faint or tardy in its appearanoe, or 
when it shows a tendency to fade away, in the vernacular " to 
Btrike iu," I have resorted to warm baths, to which muatard 
has been addul, aad to the application of sinapisrns to tbe 
varioiis portiooB of the body which appear to he the palest; 
besides which, ammonia is adminiatered interoally. In the 
niajority of caaes the eriiption then reanmes its brilliancy, 

The patient niust be coufined to ibu house, even in the very 
naildest type of scarlel fever, and must 1« proteoted against all 
exposure to the vicissitiides of the weather. 

The general raauagement of the patieut, after having pas^ed 
through the attack, will, from the natiire of the case, conaist 
mainly of tonic and siiataining meaaures, coupied with a 
proper ubservapce of hygienic principles. 
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I AM certaiu tbat you will all agree with me wlieo I aay 
that the subject of the etlology of empyema iu childbood is 
one of the firat importance. This theme and ita kindred fac- 
tors are at the preaent time subjecta nf the raost ainccre and 
painstaliing investigation all over the world. The present 
commuDicfltion ia onlya preliminary one to the more coniplete 
paper to be published at sorae future day. In it the special 
aim ia to inquire into the etlology of empyema in infancy and 
cbildhood from the atand-point of modern bacteriology. In 
infancy and childhood the factors of predisposition and excit- 
ing cause are modified in their action by the natnre of the 
Dtatertal dealt with, a growing, developing organiam, This ia 
Seen particularly well in tlie ehest, wbere severe proceases are 
bornewith a reaistance and irapunityuot to beexpected in the 
adult. We know that iu practiee these couditiona will vary 
the prognosia. In the diaease empyema, it ia the etiology 
wbioh explains in part why the treatment of the disease is 
more satiafactovy in childhood than in the adult. In atudy- 
ing the disease we must revert conatantly to the adult subject, 
and I confesa that wheu tbeae studies were ürst begun such 
r^ereuce to the adult was obligatory, for none of the worfes 
extant treat of the disease in childhood in a aatiafactory man- 
ner. I found in the courso of my work certain similaritiea 
between the bacterioiogical i-esults as publislied in tbe adult 
and in childhood teuding to upliold in important poiuts tbe 
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dentity in the pathology of the affectiou as common to tlie 
child subject and the adult. A brief rSsumS of the iuvestiga- 
tions in the field \s as follows; The most complete senes of 
observations npi)n enipyamaH was publiehed by A. Fraeiikel 
( Ueber die bakterioscopisshe Untersuch dlerige Erffiisae CharUS 
Annalen, 188S, p. 14). He had published fragmentary Com- 
munications upon the same Bubject at a rauch earb'er day, an- 
ticipating WeichBelbaiim, who, as early as 1886, appeared wilh 
a paper ( TPiCTier i7a/(/-6üc/ie?') confirming the most iraportant 
views put forth by Fraenkel, Previous to this, the notices in 
the literaturc uf bacterioscopic work wei-e imperfect, bnt they 
gradually led up to the more complete iuvestigatious to be de- 
tailed. Flesch and Vaillard [Arcläves de Physiol, normale et 
pathol., 1886, p. 162), as also Landouzy, doubt the possibility 
of a genuiue sero-fibrinons pleurisy as the result of exposure to 
cold. Äccordiug to these authors all pleurisies whose etiology 
18 not evideot are the reanit of an expression of a localized 
tuberculosis, The exposure to cold only plays a predisposing 
I rSle in the etiology. In sero-fibriuous pleurisies the diagnosis 
rU more difficult Vjecause our methods of iuvestigation yield a 
■ negative result in most vmes. We are thus allowed a mere 
Burmise upon their true character, Ehrlich {Beiträge zur 
^iol, eto,, PlewrÜ Ergüsse Ckarüi Annalm, 1 882, p. 207) inves- 
tigated willi stainings the bacterial character of tluids obtaiaed 
from the ehest in forty-five cases of pleurisy. Of these, nine 
casea were tuberoular, twenty simple pleurisy, six carcinoma- 
tous, und nine empyemas of various kinds. A negative result 
by cover-glass etain does not exciude tuberculosie. In nine 
cases the sputa of which showed tnbercle bacilH, the bacilli 
were found in the pleuritie exudate in only two cases. Ehr- 
lich thiuks that the bactUi became eutrapped in tlie fibria 
masses of the pleuritie exudate, and thuä escaped detection 
in tho cover-glass. A. Fraenkel does not reject the possibility 
of a sero-fibrinous pleurisy as the rehult of an exposure to 
cold. In these cases the vital force? are so reduced by cold as 
to cnable niicro-organisms situated in the subpleural tisBues to 
become potent. Cold may in this way be an important predis- 
posing factor in the causation of pleurisy. In this class of 
cases, where micro-organisms have not been isolated, a certain 



ings made. Wlien pure cultures wcre obtaiü«! froni thc agar 
or bouillon in the case of the diplucoccus pueuraouia, or from 
agar, gelatin, and bouillon in caae of Streptococci or staphylo- 
cocci, tliej were used ibr experimental work, Or the pu3 was, 
according to Weichsel bäum 's method, iuocuIate<.i into agar 
tubes, and when sufEcient growth was attained new tubes and 
plates were made, the latter to teat the purity of cultures. 
The above was carefuUy oarried out iu each case. The media 
used were b!ood serum, agar-agar, gelatin, glycerin-agar 
bouillon, and potato. I found that the most uniform resuUs 
were obtained with the agar invented by Weichselbaum ; it has 
the requisite conaistency and moisture. The pure cultures were 
suapended iu steril e-distiiled water and injecled into animals, 
. or the pure bouillon culture was iujected. Rabbits, guinea- 
pigs, and rats were the animals used. The cover-glassea whicli 
had been prepared with urude pus were staiued with methyl 
violet or with gentian violet by the Gram method. Tliey 
were stained also for tubercle bacilli. I bave determined to 
report to you my resnits in twelve casea of erapyema, and 
I will divide them, as Fraenkel, into groups. 

Group I. — This group ineludes those cases in which the 
bacterioscopic resulta are noC uniform, and in which the micro- 
oi^niama found are not diagnostic. The Streptococcus pyo- 
genes or the staphylococcus pyogeues aureus were found. I 
have three such casea to report, Thus far they occurred in chil- 
drenagedsevenyear8(female),eleven niouths (male), anj twelve 
years (male), res pect ively. In all of these casea the history, 
prior to and during iilneas, faiied to elicit auy cliniail possi- 
bility of tuberculosis. In all, the bacterioscopic results were 
as above. I leave the elinical bistories of all the casea of thia 
paper for future publicatiou. In two cases the Streptococcus 
or chaincoccus was found which in every way as to growth aud 
action corresponda to the Streptococcus pyogeues. Iu the third 
case, a child, aged eleveu months, the stapliylococcus was 
found which in every way correspouds to the staphylococcus 
pyogenes aureus. Tiie above group (iods its esact counter[>art 
in the group of similar caaea investigated by Fraenkel in the 
adult, Eliminatiiig the preaence of tuberculosia, we are still 
in douht aa to the exact etiology of these case^ ; we migbt with 
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Frapiikel suppose that they coiild have complicated a poeu- 
monta, for Weichselbanm proved tbat in pneiimoDia there 
were preseiit (as mixed infeclions) both tlie Btreptücoccus pyo- 
geiiea nnd the stapliylocoocus pyogeues aureus. Again, th^e 
empyemaa eould arise spontaneously, as explaiaed abovG, with 
the pn.'digposing aid of exposurc and cold or a slight trauma- 
tism, the above micro-organisms being preeent in the eub- 
pleiiral tissues. In nnne of ruy cases was a. trauraatism tnen- 
tioned in tlie history. On the who!e, it secms uncertaiii as to 
bow tbese empyemas originale. The organisms fonnif, as yoii 
eee. are not characteristic. 

Groitp II, — This group iEclndes those oases in whicb I 
have lieen able to establiah the preseuoe of the pneumocoocua 
of Fraenkel and Weichpelbanm in the purulent exudate. 
This organism was found in pure form and imcontamiuated 
in all the i'aseB uf this group. I was perliaps fortunate in 
worfcing with a simple purulent exudate and obtaining my 
speciraen pure and uncoutaminatetl. In all the cases tiie crude 
pus spread upuu eover-glasses and stained showed the capsule- 
coccus singly or in pairs or chains, and tbe laucet-sliapes could 
be beautifnlly seen. These diplococci could be well stained 
by the Gram metbod, The pure cultures with Weichselbaum 
agar were characteristic, and I leave their description for a 
more lengtby paper. There are seven casea to report in tbls 
group, six males and one feniale child, aged five years, twelve 
mooths, t wo and a half years, threeand a half yeara, twoyeara, 
and two and a quarter years, respectively. I wish to direct 
particular notice to two cases of this group. In both of these 
cases the eETusion, when drawn from the ehest witli the hypo- 
derniic syringe, was at first clear and serous, in one case being 
devoid even of fibrin flocculi. In both cases, however, the diplo- 
C0CCU8 pneumonia was isolated in pure ciilture, and its viru- 
leuce established upon animals. This raicro-orgauism could 
also be stained by spreadiog a drop of the crude exudate upon 
cover-glasses. If a drop of this exudate were placed under 
the microscope, the diplococcus could he seen, as also a few 
lymphoid cells. Tiiese cases subsequently became pronounced 
empyemas, the serous having turned into a purulent exudale. 
This tends to support the assertion of Fraenkel that when an 



The Eliology of Empyema in ChÜdren. 7 

exiidate, seroiis in cliaracter, contains Streptococci, it cau be 
(iredicted that it will sliortjy becorae njarkedly purulent. The 
same cotikl be stated of tlie diplococcus piieuinoniaB, for we 
know of its eatablished capabiiities to produce suppuration, 
Tlie above also shows tiiat the cliaracter of a serous esudale 
cannot be esiablished until examined bacteriologically. In this 
wav we can niake a differential diagnosia between tiiose exu- 
ilatea whicli, like the abüve, are acute in cliaracter and ihose 
wliich are serous, and contain no niLcro-oi^aiiisms and fail to 
give any results with oiir media, and the majority of which, iij 
the adiiÜ at least, are tiihercular. The jiresence of a serous 
fluid in the hypodermic may be of little use in proving the 
purulent cliaracter of the fluid in the ehest as far as gross ap- 
pearancc is concerned. It is well known that the pus of 
erapyemSj even in the ehest, has a tendency to separale into 
two portions ; that portion iu the dependent jiart of the ehest 
may contain most of the lymphoid cells and be markedly 
purulent to the niacroscopic examiriation, whUe the iipper 
Stratum wluch we have aspirateil may be serous. The clinical 
diagnosia of pleurisy with serous effusiou is only temporary 
at best, and we must be ahvays on the loobout für pus, espe- 
cially if the serous fluid aspirated contaius Streptococci or 
diplococci. It has been customary formerly to assume that if 
a fluid has heen serous at the tirst aspiration and subsequently 
becanie purulent, it had heen contaminated from without hy 
the hypodermic, If such efi'usious had lieen carefully exam- 
ined, I am Sure micro-organisms would have beeil establislied 
at the veryoutset, Whcn a serous exudate lias from the very 
first been proven free fi-om organisras aud then subsequeutly 
turns purulent, then we may think of sonie contamination or 
mised iufection. When the bacterioscopic result is as positive 
as in the cases of this group, I think it ia not necessary to 
prove the clinical preseuce of a pneumonia in order to trace the 
originof the empyema, The isolatedpreaenceof such a virulent 
micro-orgauism as the tliplococcua is sufficient proof as to ihe 
origiu of such inflammatory proceases of the pleura. Aa stated 
above, the cullures of all the cases in ihis group were iuocu- 
Ittted upon animals with results identical with those of Fraenkel 
and Weichselbaum. I shnll publisli them in the iiear future. 
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Grocp III. — Empyemas occurring in tubercular snbjects, 
as fiir as investigatlons in the adult teach us, may be encap- i 
auled and localized to narrow limils by adhesioDS in the ehest, | 
or tiiey may be diffused over tlie whole pleural sarface. They 
may compltcate a tubercular condition of the lungs, or they ' 
raay be preseot when there is no pulmonary tnberculosie. 
The gcneral result h not changed by theae conditions, the 
progDoais is always bad and conditiunal : a [»artial recovery is 
the result in the most favorable cases. The tubercular caeea 
in the adult are the most unsatisfyctory to treat. Thougli we 
relieve certain Symptoms, other conditions are anperimposed 
by cur treatnient which are not les.? harassing to the palient 
than were the Symptoms of the original condition. In adults 
the bacteriological investigations may (Fraenkel) yield an 
atjsulutely negative renult. Our inoculations of tho pus from 
the pleural cavity upon various media yielda U3 nothiog, and 
thus far experiments upon animala have been equally unsuc- 
pessful. This raay be because our preaent methoda and media 
fail to reach these ca.sea; .or, better still, because, though the 
tubercle bacilli may exist in the pleural adhesiots aud the 
tuberole tissue of the adheaiona and thickened plenra, they 
may be present in such small numbera in the exiidate, at 
leaat in ihat witlidrawn from the ehest, as to fail to grow when 
artiGcially cultivated. When a case, upon careful examina- 
tion of the pus, gives an absolutely negative result, we are 
justified in asauniiug the posaibility of a tubercnloais. In 
moHt of theae caaes where post-mortem has been made tuber- 
culosis hau been established. The second class of cas^ of 
a tubercular nature are thase in which the aputa of the 
patieut and the pua of the empyeraa show tubercle bacilli, 
both by stain and culture. Lastly, Streptococci have in some 
cases been found to contaminale the pua in aorae of these 
tuberculai- cases (Fraenkel), In this last set of cases a eon- 
tamination is asaumed from the subpleonil tissues or the lung, 
lü ehildren, as far as I know, no parallel investigations to the \ 
above are on record. I have only one case to report, a boy of 1 
eight years, in whom the empyema is tubercular. In this 
case tubercle bacilU ivere found in the pus of the ehest, but it 
was coutaraiuated by the preaence of Streptococcus pyogenea. 
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This corresponda to sd aclult case of Fraenkel's. Tliia jiatient 
is still alive, and, tlioiigh Walking about, carries a large sup- 
purating cavity in the ehest, which refuses to dose in spite of 
ihe enormous contraction of the ehest wall and extensive 
resection of numerous ribs. There are no signs of tuberculoßis 
discoverable in the healthy lung. It was not possible to 
übtaiu the epnta for examination. Thus far ray experiments 
upon animals with tlie pus have been negative, the resull» 
beiog elouded by the presence of Streptococci. It is not at all 
impossible for a tubercular em)>yema to niake, if locaHzed, an - 
apparent teniporaiy recovery; biit wlietiier such recoveries J 
become permanent it is at present inipossible to say. It i 
also problematic in these cases as to what is the real fociis of 
trouble; why shouid a tubercular area in the lung, for a long 
time dormant, snddenly canse an empyema? AVe conld here 
also invoke the predisposing exposure or traumatiam. Tuber- 
eiilar erapyemas are the most dilHcult to diagnosticate in somel 
instances during the life of the patient. In children it ia 
alwaya possible to establish a tuberculosis of the lung by I 
physical exploration; the aputa is also difficult to obtain.) 
These little patienta have been ao barrowed by the diseaae and 
ita resiilts, aud the presence of parapheraalia of the ward ia 
so associated in their minds with aufferiog, that when a bottle 
or spit-cup ia placed before them they resist all attempts to 
obtain a apecimen of sputa. 

Grottp IV. — The last group of empyemas Jn children 
belongs to that clasa of casea in wbich we can, with a degree 
of probability, poiut to a focua of suppuration situated out- 
aide the ehest as the possible aource of infection. These caaea 
include pyiemic infeetions, and eorrespond to that variety of 
empyemaa which, in the adult, are fouud complicating puer- 
peral eaaes, or cases witli retropharyngeal abscesa or Perito- 
nitis (Fraenkel). The case which I desire to place in thia 
group occurred in a child aged fonr raonths, breast-fed, which, 
for two weeka previous to the chest-trouble, had been suflering 
frora a deep burrowirig abscess on one foot. Juat before the 
appearauce of thia abscess the infant had been vaccinated, aud 
at the time of conaultalion for the chest-trouble the Vaccine 
,ile looked (|uite angry. The pus, withdrawu with the 
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usiial precaiitious from tiie die.'<t in this caae, contaiDed Strep- 
tococcus pyogGuea, wliich, lipon inoculation, proved virulent in 
oction. An aniiual inoculatcd with tlils pure culture died 
witli multiple absccss of tlie liver and lung, general jaundice^ 
and a large sofl spieen. This case proved fatal in two day^ 
aftcr pus was established in ihe cliest, in spite of operationJ 
dying with all eympUims of pytemic infection, No autopajs 
was permitt«d. 

The conclusion to be derivcd from tlie above is a furcibl^ 
one, tending to show what a large proportion of empyetnas ii 
children follow er complicate procesaea in the lung of an acutM 
character. With early and efficient treatment we can 
all these easeä hopefnlly in ihe face. Even those v 
etioli^y is uncertain do not hold out such a bad prognosis toi 
the patient. The tnbercular and pyiemic cases are the etura- J 
bling stones of pediatric practk-e. 



D1SCU.SSI0N. 

De, Bookeb, of Bai tiitfore.— Dllring tlie last six or eight.l 
weeka we tiHve had .an uim^ually large niimber of cases ofÄ 
empyema among the cliildren at the Jobiis Hopkins Dis- ' 
peusary, having had five cases within that tirae, and Dr. Shaw 
has been niakiiig some investigations from a bacteriological 
stand-point. 

The President tlieu callod on Dr. Shaw, of Baltimore, 
who Said, — 

I inay slate some of the reaults of the Jnvestigatiou, as 
they bear a dose i-elatimi to the admirable paper juat read. 
It ia my regret to say that no examioatiou was made of the 
pus of the first oase. In the remalning four the pneumococcus 
was found on each occasion. Tije pus from two of these was 
inooulated in each case into a rabbit and a nionse, with the 
results that the pneumococcus was obtnined in a pure culture. 
The mouse of the first cose died oii tlie fourth day, and the 
autopsy showed all of the organs to be infectcd with the 
micro-organism as also the blood, but the results on the rabbit 
were frustratcd, owing to the fact that ihe needle of the 
syringe perforaled the intestine from which a j>eritonitis 
was set np, in the fluid of which the colon baderiura was 
fonnd. I muy also say that the pneumococcus was Hkewise 
obtaiucd, but uo value was atfached to the exjieriment. 

In the swond series of inoculation the rabbit died on the 
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third day, with marked *evidenoe of infection in all of the 
viscera as before^ and the pneumococcus was again obtained in 
pure culture, The mouse lived for some time after^ sd no 
value was attached to the autopsj. 

In the pus of all examined the micro-organism was '\n a 
form we have never seen it before, being in ehains of from 
fonr to seven in number, and surrounded by a continuous 
capsule. Some of these had peculiar hooked ends. I might 
say that it was not obtained in this form from the animals 
inoculated. 
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SCORBUTUS IN INFANTS; AMERICAN CASES* 

(iLLUSTRATEa) 

BY WILLIAM P. NORTIIRUP, M.D., 
Pathologtit to ftie New Yorl: FoundlinR Hospiial. 

The öbject of this paper is to present some cases of 
infantile scurvy occurring in this country, and to intimate 
something regarding their frequency of occurrence. As 
to the ess^ntial nature of the disease there is no positive 
recent contribution to iiterature, nor has the writer any- 
thing new to offer. Ailer the valuable papers on scurvy 
in children to be found in Keating's Cyclopadia, and in 
that most admirable book of Eustace Smith's, there 
remains nothing to say until somc investigator shall 
announce the long hidden secret of the essential causa- 
tive factor which gives rise to the lesions which we, by 
common consent, denominate scurvy — be it in infants or 
adults. 

The first case reported in this paper is so typical in 
lesion, course and symptomatology ; in its setiology so 
suggestive and in its treatment so successfu! ; in short, so 
typical and_instructive is the case, that it has seemed best 
to the writer to set it forth in detail, with the Statement 
that it illustrates nearly every point mentioned in the two 
articles referred to above. As these volumes are prob- 
ably in the library of every member of this section, it is 

" Read tefore the American Pediatric Society, Washington, D. C, 
Sept. 24, 1S91. 
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useless to dupHcate words. If it shail appear that scurvy 
in chÜdren is not of frequent occurrence, there is yet a 
certain advantage in considering such cases, especially if 
they are liable to spring up in the path of the general 
practitioner at any turning.* 

Gase I. — Typical ; scurvy ocatrring in rick Surround- 
if'S^ ' recovery; paUent aged sixteen months. In the 
midst of a pouniig rain on a Siinday morning, a carriage 
drew iip to the curb, the bell gave two quick jumps and 
in a few minutes a man was marchiiig up and down the 
Office floor. The cause of his nervousness was quickly 
announced. His second child, an infant, had rheuraatism 
and had become no better during the fortnight's sojourn 
of himself and wife in a ncighboring capita!. The child in 
their absence had been in the care of an old nurse, so gifted 
in the art of nursing and, I may add, in self-conceit. On his 
return home the previous evening, the infant was not 
well. It was not very sick, so he thought, when he went 
away, and by this time he supposed it would have entirely 
recovered — instead. it was worse. He sent for the doctor 
and, in his anxiety. desired an immediate consultation. 
His family physician was among the ablest practitioners 
in New York ; he had not been called to the child within 
a week ; had not been informed by the nurse, if indeed 
he had not been misled by her. The history of many 
cases can be written backwards better than consecutively, 
and the present one is of this character. Sufifice it to say, 
in preface, the diagnosis was rheumatism and the treat- 

'Seurvy, by Thos. BaHow. Cyclopsedia of the Diseases of Children, 
Keating, vol. ii„ page 277. 
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CONCLUSIONS — (CHAItACTKBISTICS.) 

■'{i). Predominaiice oflower-limb aJfectioii; 1 
sive tenderiiess ; (c) general swelling of lower li 
tense but seldom pitting and not characterized by u 

S') OD subäideiice, revealing a deep thjckening of the shafta ; i^j 
ability to fracture near epiphyaea. 
"(a) HwelliriE of the gutns, varying from definite sponginesa down tc 

a vanishing point oE minute transieiit ecchymosis 

But to them must be added as : 

"(3). The moat diagnoatic of all, deHnite and rapid 
antiaeorljutic regimen." 





ment had embraced salicylic acid and tincture of iron, 
without success. 

At the time of the consultation the father and mother of 
the little patient were present ; both were within the thir- 
ties, healthy and vigorous, the father looking like a hardy 
yachtsman. The family history on both sides was good. 
The family were luxuriantly housed in the most hygienic 
surroundings of up-town New York. In short, the infant, 
whose history we are going to consider, who was suffer- 
ing from malnutrition, from " insufRcient and poor food," 
to quote words so often used in connection with chil- 
dren's diseases, was the offspring of wedded representa- 
tives of two rieh and powerful famiHes in the fashionable 
and political world of the great metropolis. There was 
no lack of love and devotion on the part of parents or 
grandparents. The lack was in wisdom and judgment, 
the abundance, the nurse's self-esteem and ignorance ; 
these allowed the present case and history to continue on 
to füll accomplishment. 

The child at this time was sixteen months old ; was 
the second born ; a female ; thriving very well in 
the early months of life ; at the fourth month the 
mother's milk failed to be of sufficient quantity and 
quickly, thereafter, ceased altogether. The first born is 
still living and robust ; the mother's milk had after a few 
months been insufficient for it, but the child continucd to 
thrive. After the faüure of the mother's milk, in onr 
patient's case, one of the propnetary foods was given her. 
By some misunderstatidiiig this food was diluted with 
water and milk, the proportion of the latter being too 
small. For a time the child thrived very well, appar- 
ently, though it was rather backward about Walking and 
talking. Its digestion was good, its bowels reasonably 
satisfactory and it seemed satisiied with its food. It 
never gave any evidence of rickets ; teeth in usual 
quantity made their appearance at the usual time. 

Thrce weeks before the visit spoken of (this fact was 
subsequently elicited after questioning both parties) the 
nurse had noticed some change in tke child's gums. 
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After reflecting a week upon this she called the attention 
of the mother to the saine. The change was not marked. 
While on a visit to anothtr patient in the bousehold, the 
doctor's attention was called to the child as he was 
hurrying out to his carriage. The baby was reported as 
not quite well and nothing was said concerning the gums. 
He hastily looked her over, learned of the misadvcnture 
with the proprietary food, added the rcqiiisite amount of 
milk to bring it up to the prescribed Standard, ordered 
beef-broth, iron peptoiiate, and was gone. 

One week later than this, the patient developed trouble 
in the right lower limb, evidenced by worrying, sen- 
sitiveness on handling and tendency to keep the limb 
nearlystraight. Anti-rheumatic remedies were prescribed. 
Thereseemed no reason whythe case should not speedily 
come out of its conditioii of slight depression, now that 
the food was improved and treatment instituted. 

During the succeeding week very little is known con- 
cerning the child ; the parents were absent from horae ; 
the family physician was not called ; the nurse drew no 
conclusions from the, now rapidly-changing gums. and 
as to the rhcumatism, the progress was slow. It is not 
difHcult for physicians to understand how this infant, 
once Started on its career of malnutrition, could even in 
the house of luxury, under these circumstances, develop 
ripe Symptoms. At this juncture the parents returned 
home to find the rheumatism worse, instead of cured, 
and a hasty muster of physicians was the result. 

The child cried on seeing a stränge face, becoming 
alarmed also for the safety of its lame leg. In the wry 
face of crying, the little patient fairly unbuttoned from 
between its lips two rows of Jrregularly nodulated, 
purplish gums, from the summits of which the points 
of its teeth fairly protruded. In the Upper spongy 
foiv was a depression with ukerated ivalls and slough- 
ing shreds. The gums were dark and bled freely 
in the act of crying, from compression of the lips 
alone. There was nothing further abnormal about the 
face beyond a worricd expression ; no ecchymoses ; no 
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petechiie ; conjunctivae were normal ; no evidence of 
unhealthly condition of the mucous membrane of the 
nose. There was no history of nose-bleeding, no hteina- 
turia, no h^morrages froni the bowels. The child was 
now stripped of al! clothing and laid on its back on the 
bed. It continued to whimper, throw its arms about 
freely, draw up its left leg ; as for its right, it couM 
move it slowly, but only a little, and could not be induced 
to flex it. The right thigh was somewhat larger than the 
left, to Observation ; by measurement it showed a dif- 
ference of about two and a half inches, which, consider- 
ing the thin thighs of the small patient, augured a 
marked difference. The enlargement was fusiforni.great- 
est just above the knee. Apart from the spongy gums and 
swollen thigh there were no externa! manifestations. 

The diagnosis of this case is scorbutus ; what confir- 
mation of this diagnosis can be offered ? The answer 
is, the success in treatment. 

The child was removed at once to the country, its 
proprietary mixture was stopped and in its place were 
given fresh cow's milk, expressed juice of beef, baked 
potatoes, also citrate of iron with excess of citric acid. 
The one thing which this scurvy case seemed to crave, 
for which it reached out, which it seized with ravenous 
avidity, was orange. The child could hardly be re- 
strained tili it held the fruit in its grasp ; and then 
proceeded to souse its lips and nose in the juice. Im- 
provement began at once ; in five days its gums were 
markedly better, in ten entirely normal. As for its 
thigh, at the end of ten days the improvement was 
marked both in sensitiveness and size, and a month later 
the child was .standing on its feet A slight thickening 
over the femur could be detected for a few days,at the 
end of which time, the patient seemed absolutely well. 
"Now," to quote the words of the latest report, " she 
would strike you as a child small for her age simply, 
nothing having ever been the matter with her." 

Several points may be learned by reading betwecn 
the lines in this case. As Dr. Charles McBurney once 
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very aptly said, speaking of thc value of original in- 
vestigation: "There is also great value in rf-search." At 
least we may argue, that in cases of spongy gums and 
pains in the knees it is well to conslder the diagnosis 
ofscurvy. A certain amount of sinister interest attaches 
to the fact that this chiUi was vaccinatcd a montli be- 
fnre the first Symptoms appeared, and all medical men 
connected with the case were catechised as to the near 
or remoti: possibiÜty of its caiisal rclation to the lesion 
of the gums and thighs. It was, by the way, vaccinated 
on the leg. Needless to add. its course was perfectly 
typical for an effective inoculation and was followeü by 
speedy healing. 

To entirely complete the disease-picture given us by 
the Engiish authorities, nothing is required but the post- 
mortem findings, which the following cases furnish. 

Case II. — Fatal sctirvy in a child of eighteen mouths ; 
A utopsy* 

This child was an inmate of the New York Foundling 
Hospital and was what is called a " nurse-baby," that is, 
she was nurscd by a mother who, in addition to her 
own baby, nursed a second of about equal age. Her 
own child thrived ; the second furnishes this example 
of malnutrition and the pathological specimen which is 
here shown. The nurse was said to bc very fond of 
the child and " took on " when it sickened and died. 
Since we are considering a case of scurvy develop- 
ing in a breast-fed {sie) child it is well to bcar in 
mind the above facts and the added fact that nearly 
all babies nursing two at one woman require to be 
fed more or leas. We are justified in forming our 
own conclusions as to which was fed more and which 
less ; we know which baby was hers and which was 
not, which thrived and which developed fatal scurvy ; 
we also have our notions of the tendencics of maternal 
instincts. However, the history must be recorded as 

* Reported in Proceediiiga i)£ the N. Y. Pathoiogk-al Sijciely, iSSj, 
!'P 66-67. 
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those in charge of the case furnish it, and it reads, 
" the child was wet-nursed the first sixteen months 
of its life." 

Briefly the history of the illness was as foUows : 
ThJs female child when sixteen months old was observed 
to be failing, and as the history reads, "on account of 
impaired nutrition was taken from the breast and was 
given vegetable acids." In the seventtjenth month of 
life, which was one month before death, the right leg 
and knee became swoUen and tender. Temperature 
was roi *' F. After two days the Symptoms seemed 
temporarily to disappear. Two weeks before death and 
six weeks since the weaning, the child appeared to be 
very sick, her gums were swollen, smoky-black and 
bled freely ; two days late'r her left eyelid became 
swollen, black, having the appearance of the classical 
"black eye." Temperature thus far continued about 
101" F. One week later there developed the physical 
and rational signs of pneumonia, At this time her 
other eyelid became ecchymotic and the other thigh 
markedly swollen. 

During the remaining days of life the smatl patient 
became excessively an;emic, having a metallic pallor, 
which gave a particularly wretched appearance with the 
contrasting ecchymoses about the eyes. Her passages 
were black and pasty ; no petechial ; the child failed 
rapidly and died with pronounced Symptoms of pneu- 
monia. 

Autopsy. — The main interest lies in the condition of 
the legs. As regards the organs, it is sufficient to say 
there were no ha:morrhages ; extensive pleuro-pneumonia 
of left side. Left thigh symmetrically enlarged, larger 
than the right, though both were obviously above normal 
in size. Left femur was, at its upper extremity, normal, 
epiphysis and end of shaft. The lower half was invested 
about with a black grumous subperiosteal layer of 
blood having a thickness of two to three millimeters, 
The lower epiphysis was detached, the lower end of 
the shaft raacerated, eroded and soft, lying loose in the 
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black disintegrating blood-clot, The femur of the com^l 
panion leg was surrounded for its Iower two-thirds by 
a thinner, black, subperiosteal blood-layer — (See Illus- 
tration). 

The Iower epiphysis was not dctached though both 
it and the shaft were congested. No haemorrhage into 
any joints. The right and left tibiii; were surrounded 
by a thin, dark ha;morrhagic layer beneath the perios- 
teum and the proximal portions of both were con- 
gested. The fibula;, likewise the bones of the upper 
extremities, were iionnal. 

The accompanying illustration is drawn from a speci- 
men which consists of a lateral half of the Iower Ümb 
of the side less affected. 

Microscopical examination of the boni: disclosed no 
syphilitic or rhachitic changea, and no inflammatory 
changes in bone or periosteum. The softened, macer- 
ated bonc gavc no evidence of suppuration ; moderate 
congestion of the fcllow femur and the Upper extrem- 
ities of the tiba;. 

Gase III. — Dr. Richard Van Santvoord has roported* 
the autopsy of a helpless idiot, six years of age, in whom 
extensive ha:morrhage, with Separation of both upper 
epiphyses, had occurrcd under the periosteum of the 
upper halves of both humeri. , This hsmorrhage was 
apparently the immediate cause of death. The case was 
regarded by him at the time as probably traumatic. Re- 
ports that he had subsequently seen of extensive sub- 
periosteal ha:morrhage, with epiphyseal Separation, had 
been regarded by their recorders as scorbutic. He had 
become convinced that his own case belonged under 
that heading. Gums were not mentioned as being in- 
volved. 

Gase IV. — Dr. August Gaille contributes for use in this 
paper, an autopsy record of a typical case of scurvy— 
autopsy by himself He says ; — " In addition to the 
external appearances there were subcutaneous effusions of 
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blood, harmorrhagic spots on divers mucous and serous 
membranes, swellings at the joints and subperiosteal 
effusions of blood at the epiphyses." 

The three last iiarrated cases furnish the only autopsies 
the writer has beeil able to collect. Bearing in mind the 
complete picturi: of disease furnished by the previous 
cases, let us consider the foUowing ; 

Gase V.— Dr. Chas. H. Richardson of the North East- 
ern Dispensary — children's class — has furnished the fol- 
lowing most interesting and illustrative case. 

Anne K., aged twelve months, was brought to the dis- 
pensary by its mother with the history of "failing" for 
nearly two months. The child was healthy for sonie 
time after birth, when the mother was obliged to work, 
and of necessity the baby was " farmed out." She 
reported the food as having been Condensed milk, 
adding the somewhat ambiguous item, "and what was 
going." 

The child had recently vomited blood, passed blood 
from the bowels and presented petechial spots of sub- 
cutaneous hrumorrhage. The gums were süghtly soft- 
ened and according to the mother's account the inside of 
the mouth had been bJack. Both legs were enlarged to 
considerably more than double their normal size. Epi- 
physeal ends showed marked enlargement. Limbs very 
tender, hard and pittcd slightly on pressure." 

" Head .sweats. Temp,, looj", Tendency to spinal 
curvature in dorsal region." 

To continue the verbatim quotation of the doctor's 
letter : — " I considered this a combination of scurvy and 
rickets and put the child on a live diet of fresh milk, 
orange and iemon juice." Three days from the first 
observations and prescription the purpuric spots had 
mostly disappeared, and no new ones had occurred. The 
child seemed slightly better ; there was no vomiting, yet 
the condition of the limbs was unchanged and the tem- 
perature continued slightly elevated as before. 

The foUowing paragraph gives the case an added inter- 
est and accuracy : " The swelling of the limb being due to 
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subperiosteal ha;morrhage, added to subcutaneous cEdema, 
I wished to see the character of the effusioti iiext the bone. 
I thereupon passed an aspirating needlc down to the femur 
and drew off some of the effused fiuid. It consisted appar- 
ently of pure blood, which microscopically showed the 
red globales, somewhat ragged and disintegrated, and the 
white ones somewhat increased in number." 

At this point the case escaped from Observation and 
the history ends. 

Case VI. — Dr. Hermann Goldenberg, at his class in 
the Mt. Sinai Hospital Dispensary, observed the foUow- 
ing case of scurvy : 

A boy, two years old, was brought in by his father, 
who stated that the patient had been weli up to a few 
days previous, when he noticed red spots ovcr all his 
body, swelling of the legs, bleeding from the mouth, 
bowels. nose ; also ha^maturia. The food of the child 
consisted exclusively of milk. 

The famijy history was good ; a number of older chil- 
dren were strong and healthy ; no malaria ; no Syphilis. 
To quote Dr. Goldenberg literally ; — " I found a h^mor- 
rhagic eruption in nodes, spots and large patches, up to 
the size of a paJm of a band, on face, trunk and extrem- 
ities. The heemorrhagic character was clearly demon- 
strated by the fact that the redness remained on pressure, 
and the changcs in color, within a few days. The gums 
had the charactcristic color and form, as in scurvy. 
There were gangrenous spots in pharyn.x and on tonsils, 
swelling of the feet and legs and of the scrotum, through 
extravasations into subcutaneous tissue. Feetor of the 
mouth ; urine which the father brought was bloody ; 
genera! malaise. No signs of rickets." Dr. Goldenberg 
prcsented this case before the Mt. Sinai Alumni Associa- 
tion as a charactcristic case of scurvy. It was accepted 
as such. One member temporarily dissented, preferring 
to call it h^raorrhagic Urticaria. The patient was on the 
following day sent to Dr. Jacobi, who conflrmed the 
diagnosis and pronounced the case scorbutus. Lemon 
Juice, fresh vegctables. potassium chlorate, internally and 
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as gargle, were ordered and within a few days the Aild 
was well. 

Gase VII. ^ — The following case was narrated to the 
writer by the physician to the child, whose case was first 
narrated. The patient was a boy sixteen months old ; 
the fifth child of a father, of high rank in the army, 
having a phyaique which the doctor fittingly typified as 
by the Word "bull"; the mother was a delicate wonian ; 
its four or five brothers and sisters were all delicate. The 
child was well houscd and cared fnr, or to use the words 
of the narrator, "nver-cared for " ; was wetnursed for 
a few days only. Thereafter. it was fed on a proprie- 
tary food. Up to the sixtecnth month of life it seemed to 
be well nourished and attain good development. At last, 
its gums becamc spongy, then its right ankle becanie 
swollen, discolored, bluish, tender, fluctuating. This pa- 
tient was Seen by an able Consultant, an honored member 
of this Society, and pronounced rickets — probably mcan- 
ing acute rkkets. 

On a treatment of lime, muriatic acid and tincturt: of 
iron the child slowly and gradually recovered. The Symp- 
toms in this case were spongy gums and ha;morrhages 
about one ankle. No mention is made of petechise. 

Case VIII. — Dr. Delafield furnishes the following in- 
teresting case. In the month of June, a child about 
three years old, suffering from obstinate diarrhcea, was 
brought to him for consultation. He prescribed an cx- 
clusive meat diet and advised the parents to take it at 
once into the country. They did as directed, and the 
child speedily recovered. So pleased were the parents 
with the prompt effect of the diet in the pronounced im- 
provement of the patient that they believed they had 
learned a valuable secret for securing the continued 
health of the child. 

They,without hesitation.settled down to a rigid regime 
of exclusive meat food. This they followed conscien- 
tiously for two or three months. In the last of Septem- 
ber, the condition of the child induced them to return to 
fc town and again consult Dr. Delafield. This time the pa- 
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tien't presented a characteristic case of scorbutus. To usc 
the words of the narrator : "The diagnosis was perfectly 
clear ; had characteristic sigus of scurvy." On a rational 
diet all Symptoms quickly disappeared and the child 
became quite well. 

Case IX. — A letter from Dr. L. Emmett Holt givcs 
the following : " Some points regarding a scorbutus case ; 
the first Symptoms appea red in the latter part of April, the 
infant being at that time eleven months old, and having had 
all the Symptoms of extreme marasmus for several months. 
From the latter part of Fobruary she had been upon an 
exclusive diet of a proprietary food. Therc was first no- 
ticed a sweiling ofleft knee resembling in general ap- 
pearance that due to articular Ostitis ; a week or morc 
later the gums were spongy, purplish, and slight hsmor- 
rhages occitrred from time to time. The sweiling about 
the knee increased steadily during the next six weeks 
until it was fuliy four inches in diameter ; the sweiling 
extended up to the middle of the thigh ; there was ex- 
treme tenderness and later a slight purplisli discoloration 
ofthe skin. Exploratory puncture gaveblood only. The 
child died on June 33d. The above Symptoms continued 
tngether with those of extreme anicmia and exhaustion ; 
there was a slight fever for the last two months ; at no 
time was there any ecchymoses beneath the skin. Atthe 
autopsy the sweiling ofthe limb was found to be due to 
subperiosteal ha;morrhages, the bone being surrounded 
by a mass of old blood-clots ; the periosteum was ex- 
tensively stripped up ; there was complete Separation of 
the Iower epiphysis of the femur. 

Case X.^Dr. W. F. Lockwood, of Baltimore, furnishes 
the following : we quote the letter in füll, verbatim. 

"Aug.i2th. — Mrs.W^ ,whoso family had been in the 

country during the warm weather, asked mc to visit her 
child, thirteen months old. She stated that it had been 
ailing for some weeks with diarrhcea varying in severity, 
but never entirely relieved. Of late she had thought the 
child suffered pain in its Iower limbs, that it screamed in 
unusual way at night, especiaJly when moved or 
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touchcd, and that there was increased fretfulness during 
the day. She referred also to some spots "like old 
bruises' on its legs betow the knees. more marked on the 
right. 

"It had bcen nursed until six months old, after which 
time it had taken almost exclusively a proprietary food. 

"Examination showed the child fairly well nourished. 
rather ansimic, complexion sallow. No evidence of ricket«, 
no swelling along shaft. or enlargement at ends of bones. 
III defined ecchymotic spot on left leg, but plainer on the 
right. The right leg semi-flexed and everted. No ten- 
derness manifested on gentle manipulation of body or 
limbs. Gums showed dusky purplish fold at root of each 
tooth. They had bled occasionally for some weeks and 
the stool had pretty coiistantly been streaked with blood. 
Pulse and temperature were normal. 

The diagnosis was made of scorbutus and directions 
were given to change the diet to fresh milk undiluted, 
potato and orange or peach juice. A few days after my 
Visit the mother reported the child improved in every 
way. The diarrhcea had stoppcd and there was no 
screaming or restlessness at night. A second visit 
was not required and the improvement, I have heard, has 
continued." 

Gase XI.— Dr. G. H. Whitcomb, of Greenwich. N. Y.. 
has, since the writing of this paper, published a most illus- 
trative case \Ärchk'es of Pediatrics, Oct. 1891, p. 760. of 
Ärtificial Baby Food and Scorbutus^ The child waseleven 
months old ; after fifth month was fed exclusively on är- 
tificial food, during which time it grew very fat, " seemed 
to thrive famously." "When a little over ten months old 
she becamepetulant, and evinced a disincünation to move 
or be handied. The legs were partially flexed and re- 
mained rigid. Atiy attempt to straighten them elicited 
screams. The gums were spongy and bled frequently; 
muscular pains were so severe as to deprive the child of 
rest." "The physician at that time in charge diagnosti- 
cated and treated rheumatism. . . . After ten days the 
family went to Rome, . . . where the diagnosis of rheu- 
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Sätism was approved and alkaline treatment pursued for 
two weeks, after which they came to Greenwich." 

In Dr. Wliitcomb's graphic account occur such expres- 
sions as the following : " screamed when handied . . . 
limbs resembled Bologna sausages . . . gums were spongy, 
ecchymotic blebs discharging sero-sanguinolent fluid . . , 
seven tce.'Co.. . . no et'idence of racliitisr Treatment com- 
prised fresh milk, rare-broÜed beefsteak and sweet 
oranges. 

lij three weeks the child was restored to complete 
heaith. The doctor believes the scorbutu.s to have been 
caused by the exclusive use of the prepared food and he 
conciudes that "no cercal or chemically prepared food 
can nourish perfectiy," and .should be supplemented with 
fresh milk, meat and fruit Juices. 

During the summcr just past, the writer has had oppor- 
tunity in three great medical centres, personally, to com- 
pare notes on the subject of scorbutus in young chil- 
dren. 

Prof. Ranke, ofMunich, said that with him it was "in 
the highest degree of rare occurrence." He could not at 
once recall a case. 

The assistant of Prof. Widerhofer in Vienna, Dr. Karl 
Foltanek, at that moment surrounded by a throng of 
wretched out-patients at the children's hospital, declared 
that in his experience, and it must be considered a colos- 
sal experience, "scorbut" in children was "ungeheuer 
selten." 

Dr. John Abercrombie, of Great Ormond street Chil- 
dren's Hospital, in London, believed it not frequent, 
though it did occur and was due to patent prepared baby 
foods. In a subsequent conversation with the house phy- 
sician, in answer to the question — to what is scorbutus 
among children commonly attributed in this hospital — he 
promptly gave the name of a proprietär/ food which is ad- 
vertised upon and withinevery Omnibus in London, atevery 
railway Station in all England, and whose name glares 
at one from the back cover of every sixpenny novel. 
This point will be of interest to our worthy and honored 
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President. Well do we remember his able plea before 
the Academy of Medicine in New York, that the tender 
life of the children of tliis country might be emancipated 
from the thral! of enterprising pap-peddlers. It is a sig- 
nificant fact that the country which furnishes most of 
the literature of scorbutus in children is the same which is 
posted from end to end with advertisements of proprie- 
tary foods. 

As to the frequency of scurvy in America, Dr. Roger 
S. Tracy, Register of Vital Statistics of New York Board 
of Health, has very kindly copied off for the writer all 
deaths reported under scurvy from 1870 to 1890. In this 
twenty years, there have been 100 deaths from scurvy, 
reported to the office, of which sixtecn have been in pa- 
tients of five years or under. Of the sixteen fatal cases 
in children, twelve have been in infants (under two years 
of age). So it comes about, that of the class of cases 
which we are h^re and now considering, sixteen have 
been reported among the deaths of the last two decades 
in the City of New York. Some have doubtless gone 
astray in the records, because scurvy has been little con- 
sidered and less thought of among the deraiigemcnts of 
childhood and infancy; many of them, no doubt, have 
found their way to the list of purpura and acute rickets, 
some to hsimorrhagic exanthemata. 

Surgeoii J. S. Billings, librarian of the Surgeon-Gene- 
ral's Office, has kindly furnished seven references to cases 
of scurvy in children and infants. The first five cases are 
from England, the sixth from France and the seventh 
from America. This case on examination is not con- 
sidered scurvy by the writer. 

It would seem that England, and that means London 
in this case, is the source of most of the cases, and of the 
literature, of scurvy in children. To W. B. Cheadle and 
Thomas Barlow of Great Ormond street Hospital, is due 
the credit (the former) of "having first shown on clinical 
grounds the true affinities of this form of infantile cach- 
. exia," and (the latter) the anatomical nature of the dis- 

^^^H eases determined by post-mortem examination. Scurwi^^ 
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is not in tlie index of Meigs & Peppers Diseases of 1 
Children (Edition, 18S3) ; nor does it appear in the last j 
edition of J. Lewis Smitli's book. ' 

The writer has held correspondence with twenty-five 
persons, members of this Pediatric section, and others, in 
New York and different large eitles ; the pnrpose has been 
to unearth any cases of infantile scurvy unreported and to , 
learn the opinion of the gentleinen as to its frequency of 
occurrence. The answers have been prompt, to the - 
point, of great Service to the writer, and he liere desires to 1 
express his obligations. All of these correspondents 1 
have vast opportunities for seeing cases in dispensaries, I 
hospitals and asylums, as well as private practice. The I 
majority of the answers contain such words (and with J 
relief and satisfaction we rccord it) as "rare in children." j 
" I know of very few cases of scorbutus" ; have thus far j 
not Seen any case of scurvy in children." " Have never \ 
recognized a case . . . nor do I know of any recognized ] 
case." " Have never .seen a case in children in this city 
nor at the Juvenile Asylum where I pass in review 1,000 
annually. and many are from the ' slums.' " " I think the 
cases extremely rare." "Cases of scurvy in children I 
have not seen." " During a service of two years, in 
which time 1,600 children have been seen, I have not niet 
a Single case of scurvy." 

The purpose of this paper has been so modest that it 
may fairly be assumed that that purpose has been at- 
tained. Cases have been collected::— eleven ofthem — and 
with pains to make thi: number represent the approximate 
frequency of occurrence. We must now await the report 
of the investigator for the intimate essential cause of the 
various lesions of scurvy. It is not a question of opinion; 
it is a question of facts. The whole linu of sturdy soldiery 
must await the arrival of the aid who brings a messagc 
from him who holds his Council amid culture ovens and-^ 
flasks, dry plates and oil iintncrsions. 

So many apparent causative elements enter into the 1 
hsmorrhagic disease.s and blood-dyscrasia, from drugs to I 

d food. that it seems idle to recount them ; they rest J 
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just where they did decades ago. The germ investigJ^ 
tions have not rendered a final answer. tliough they seen| 
soon to cxplain some of the group. 

Finally, to dwell on such a topic as the present/tj 
bring togcther rather more cases of scurvy than one e 
pects are to be found, to, in a certain way, apply for th( 
admission of a new disease into American Hterature, i 
somewhat similar to the player's röle of viltain ; 
Bct forth upon the boards a niost excellent villain, 
after all, it is a gruesome business. 
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Lnugenemphysein und Bronchialasthma im Kindesaller. 



Amt am Dentsolioa Dispens 



g OrphaD Asylttm 



Obwohl uneere Kenatnisse über die Entsteh ungs weise des Lungen- 
emphysems der Erwachsenen noch sehr dürfüg sind, so gehört das 
kliniache Bild desselben zu den uns am besten bekannton Abschnitten 
der Pathologie. Der taasförmige Thorax, die starre inspiratorische 
Stellung desselben, der Tiefstand des Zwerch(eUs, die Ueberlagerung 
des Herzens durch die Lungeurander, das verlängerte Exsplrium, das 
hypertrophische rechte Herz ; die chronische Bronchitis des Emphyse- 
matikers, seine Kurzathmigkeit, die Intercurrenten asthmatischen 
Anfalle — ^das sind alles Dinge die Jeder kennt, TJnd doch ist das 
Emphysem der Erwachseneu nicht so häufig als man gewöhnlich 
annimmt. Virchmo fand in den Ohaiitäliaten in Berlin für die 
Jahre 1876—1885 im Ganzen nur 0,3% aller aufgenommenen 
falle bei denen die kUnische Diagnose Emphysem angegeben war. 
Aus den Sectionslisten desselben Institutes ergaben sich 0,6—0,7% 
aller zur Section gelangten Fälle als solche, bei denen das Emphysem 
die Hauptkrankheit war.— Es braucht nur beiläufig erwähnt zu werden, 
dass liier unter Emphysem, Ueberausdehnung und Elasticitäta vertust 
des Gewebes zu verstehen sind, welche mit Lungeiischviwnd einher- 
geheo. Meist veigehen viele Jahre zwischen der ersten Entstehung 
dee Frocesses und dem Tode. 

Firc/totö ist geneigt eine Erkrankung im Lungengewebe selbst anzu- 
nehmen, die achoü frühzeitig augelegt wird und sich dann im Laufe 
cdnes langen Zettraumes, unter der Begünstigung mechanischer 
Momente allmälig entwickelt, 

Daa Lungenemphysem im Eindesalter und dessen verwandte 
Zustände haben, Im Vei^leich zu denen der Erwachsenen nur wonig 
Aufmerksamkeit von Seiten der Aerzte erfahren, trotzdem die Krank- 
heiten die zum Emphysem führen sehr häufig sind, und trotzdem der 
ganze Process eich gewissermaasaon unter den Augen des Arztes 
entwickelt. Das sonst unscJiätzbare Werk von Senoch (Vorlesungen 
Ober Kinderkrankheiten)^ das allerdings nur eigene Beobachtungen 
enthält — schweigt ganz über diesen Gegenstand; andere Lehrbücher 



erwähnen ihn nur mit einigen Worten. Auch begegnet man in der 
Literatur den grellateo Widersprüchen Ober das LuogeneaiphyBcm der 
Kinder ; zum Theil Legt das an der Verwirrung in der Terminologie. 
Der Torminus „Emphysema pulmonum" ist ohne weiteres in die 
Pediatrik übertragen worden zur Bezeichnung gewisser acuter und 
Bubftcuter Aulbläbimgszustande der Luiige, welche mit dem eigentlichen 
substantielleD Emphysem nur das gemein haben, tlaaa sie zu einer 
Erweiterung der Lungengi'enzen fahren, mit dem BUcIigaog der 
ursprOugUchen Kninkheit (PurtuBsiB, Pneumonie etc.) meist wieder 
ganz veracliwlnden. 

Einige Autoren, namentlich englische und amerikanische, verstehen 
unter Emphysem im EindcBaiter die schlechtweg als „Zellgewebs- 
emphyaem" bekannte, meist aus traumatischer Ureacho entstanclene 
InEltration von Luft in'a Unterhautfottgewebe.') Klinische Angaben 
Ober Emphysem der Kinder bei den ftltereo Autoren (ehlen vollends. 
Die Arbeiten von Heioitt, Hecker und ffervieiw geben wohl genaue 
anatomische Beschreibungen der an Kindesleichen des frühesten und 
frühen Altera vorgefundenen emphysematOeen Veränderungen, doch 
fehlen dabei die klinischen Befunde. Hewitl sagt : In der That ist in 
der ersten Lebenszeit keine krankhafte Veränderung der Lunge häufiger 
als dos Emphysem. Nach ihm sind besonders die oberen Lappen beider 
Lungen zu Emphysem geneigt, und namentlich deren vordere 
Abschnitte, Auch bat er niemals Äpneumatose (Äteleclaae) gesehen, 
ohne gleichzeitiges Emphysem. Im Uebrigen erstrecken sich seine 
Erfahrungen nur auf Kinder bis zu drei Jahren. 

Hecker beschreibt einen Fall von Lungenemphysem eines neuge- 
borenen Kindes, welches in utero entstanden ist. Der Fall ist hOohßt 
bemerkenswerth und kann einer scharfen Kritik Stand halten ; er Ist 
von gerichtaarztlichem Standpunkte aus von grossem Interesse. 

Von den sieb enundz wanzig hierhergebörlgen Fällen die Hervieux 
gesammelt hat, stamoieu neunzehn aus dem Alter vor dem zwanzigsten 
Lebenstage. Das allgemein verbreitete Emphysem bat er niemals 
beobachtet. 

Billiet und JitwUiez sprechen sich schon positiv über das Vorkommen 
von verbreitetem vesiculären Emphysem bei Kindern aus und geben 
die klinischen Zeichen desselben mit gewohnter Schärfe der Beobach- 
tung wieder. Sie weisen namentlich auf den Zusammenliang von 
rliachitischen Deformationen dos Brustkorbs mit Emphysem bin, sowie 
auf dessen Vorkommen bei acuten Krankheiten der Eespirationswege, 
woboi sie hauptsächlich den Larynxcroup und die verschiedenen Arten 
der Pneumonie im Sinne iiaben, Sie geben femer an, dass sie bei 
Kindern von fünf bis sechs Jahren Fälle von stationärem substantivem 
Empiiysem beobachtet haben, mit all deu oharacte ristischen Begleit- 
symptomen wie sie bei Erwachsenen vorkommen, vom pfeifenden vor- 



längerten ExBplrium bis zur starren inspiratorischen Stellung des 
Brustkorbes. Auch litten diese Kinder — es wai*n deren (Onl ^ an 
astbmatiscliea Anfällen. 

Slaffen, dem ein grosses klinisches und anatomiaches Material zu 
Gebot« steht, gibt die erste ausführliche Bescbreibung des Emphysems 
der Kinder, Er richtete seine Aufmerksamkeit ganz speciell auf diese 
Krankheit Nach ihm kommt daa Emphysem ausserordentlich häufig 
im kindlichen Alter vor ; bei etwa drei Vierteln der von ihm gemachten 
Sectionen kindlicher Leichen fand er Empbj-aem In grösserer oder ge- 
ringerer Ausdehnung. Auch kommt nach ihm das Emphysem in den 
ersten Lebensjahren überwiegend häufiger vor als später. Diese An- 
gaben sind höchst bemerk ans werth und lordern an weiterer Beobach- 
tung auf. Entgegen der Angabe von Ellliet und Barlhez findet er 
Emphysem als conetante Begleiterscheinung beim Keuchhusten ; dafür 
hat er klinische sowie auch anatomische Belege. Ferner betont Steffen 
das mocbaniache Moment in der Entstehung des Emphysems ; es wird 
hauptsächlich verursacht durch stoasweiso ausgeführte, aussetzende, 
krampfhafte Athemzüge (Husten u. dergl. m.). Dieser Factor wt es 
auch, welcher dem agonalen Emphysem zu Grunde liegt. 

Schliesslich ist noch die Arbeit von i^rsf im Gerliardl'stihon Sammel- 
werk zu erwähnen, welche den jetzigen Standpunkt unserer Kenntnisse 
dieser Zustände darlegt. 

Ee wird wohl Keiner einen Augenblick im Zweifel darüber sein, dass 
die obengenannten Autoren, wenn sie das Wort Emphysem gebrauchen, 
einerseits das vicariirenäe Emphysem darunter verstehen ; das sind 
Aufblähungszustände der relativ intaeten Ltmgenparthien, welche sich 
bei acuten oder eubacuten Entzündungsprocessen der Lungen ent- 
wickeln und parallel mit denselben verlaufen ; und andererseits meinen 
sie damit das zuerst von 3^-aube imd später von Cohnheim sobenaonte 
Volumen pvbrumum auctam ; das ist eine, gewöhnlich weit verbreitete 
Aufblähung der Lungenalveolen, deren Entstehung nur auf rein mecha- 
nische Momente zurückzuführen ist; dieselbe mag vielleicht Circula- 
tionsstOrungen hervorbringen ; diese sind aber nur vorübergehend, wie 
das Volumen pulmonum auctum selbst, und schhesalich — und das ist 
die Hauptsache — geht dasselbe, soweit uns bekannt, nicht wie das 
Substantive Emphysem mit Lnngenachwund einher. Es fällt dieser 
B^TÜT des Volumen pulmonum auctum so ziemlich mit dem der Lun- 
gehbläliwig von Biermer zusammen. 

Leider ist über den Zusammenhang zwischen dem rein mechanischen 
Emphysem, das sich ja so bäuflg im Kindcsalter findet, und dem Sub- 
stantiven (vesiculären) Emphysem des späteren Kindesalter und der 
Erwachsenen so gut wie nichts bekannt. Und doch muss ein Zusam- 
menhang bestehen. Vircliow betonte erst vor Kurzem, dass die Ent- 
stehungsgeschichte des Emphysems sehr häufig In das frühe Kindcs- 
alter zurückzuführen Ist ; er kennt gewisse alblnistiscbe Zustände der 
Lunge die sich mit Emphysem zusammenfinden, — ein Wahrscheinlich- 
keitabeweis dafür, dass das Emphysem noch vor dem fünften Lebens- 
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Jahr zurOokdatirt, wo bekanntlich die Lunge frei von Kohlenstaub ist. 

Wie das Emphysem Icliniach durah die Verbreiterung der Lungen- 
grenzen erkannt wird (Sfcoda), ebenso das Volume» pulmonum auotum. 
Als Paradigma des letzteren mOchten wir die Ausdehamig der Lungen 
beim Keuchhusten hinstellen. 

Die Lungeogrenzen der Kinder verhalten sich nach den eingehenden 
Studien Wdl's und C. SchmuU'n so, daaa dieaelben überall einen halben 
und selbst einen ganzen Intercostalraum höher stehen als die der 
Erwachsenen ; das Ist der kindliche Typiis der unteren Lungengrenzen. 
Je jünger das Kind desto ausgepräg1;er ist derselbe. Ferner ist die 
relative Herzdämpfung bei Kindern eine vorhältnissmfissig grteeere 
und mehr markirte, als im höheren Alter. Sie entspricht beinahe der 
Grösse des kindlichen Herzens, indem sie sich nach links häufig über 
die linke Mammillarünie erstreckt, und nach rechts im concaven Bogen 
über das Sternum verlauft (Weil). Dazu kommt noch, was schon lange 
bekannt ist, dass beim Keuchhusten das Volumen pulmonum auctum 
wesentlich ein RandemphyBem darstellt, und BchlieseÜch dass sich meist 
zuerst die Lingula der linken Lunge — überhaupt ein Locus minoris 
reeietentiae in den Erki'anfcungen diesps Organs — im Zustande der 
Aufblähung befindet. Somit schlagen sich die Lungenränder über das 
Herz, und häufig bedecken sie dasselbe vollständig. Entgegen der 
Annahme von Rilliel und Barthaz und überelaetimmend mit den An- 
gaben aller Anderen, können wir das Vorkommen der Lungonblähung 
bei der grossen Mehrzahl der Fälle von Tussis convulsiva, allerdings 
nur von klinischer Seite bestätigen, Nahezu regelmässig ist dasselbe 
im Stadium eonvulsivurn und darüber hinaus zu constatiren. Häufig 
besteht diese Lungenblähung wochenlang nach der Dauer der FertussEs 
selbst ; der Percussionsschall am Thorax ist lauter und voller als sonst, 
die Lungengrenzeu sind »ach unten verschoben, und die Herzfeere ist 
schwer oder gar nicht zu bestimmen. AllmäJig verschwindet, wenig- 
stens den klinischen Zeichen nach, claa Volumen pulmonum auctum, 
und es ist anzunehmen, dass die Lunge In den aUermeisten Fällen, was 
ihren "Drataog und ihre Elasücität anbetrifft, auf den Status quo ante 
zurückkehrt. Die Kinder sind dabei gewöhnlich kiu-zathmig, und ab- 
gesehen von der während der Acme der Tussis häufig complioirenden 
Pneumonien, gesellen sich leicht Bronchitis und Bronchopneumonie 
nach Ablauf des eigentlichen Keuchhustens hinzu. Nichts liegt daher 
näher als die Annahme, dass sicli die Respimtioosschieimhaut als auch 
dos Lungengewebe selbst in einem Desiutegrationszustand beflndeti) 
Meist kehrt Alles wieder zur Norm zurück. Inwieweit dieser Zustand 
geneigt ist permanent zu werden und die Grundlage zum späteren 
Emphysem zu Ucfem, darüber wissen wir nichts Positives. 

Die grössere Eiasticitat des Lungengewebes im Kindesalter bringt 
es mit sich, dass auch noch andere mehr acut veriaufi'ude Prooesso als 
es der Keuchhusten ist die Luugenbiähung zu Stande kommen lässt. 
n LimgeQpbtbisa nach PertaBaiH ist uicbta Dngewöhn- 



Hierher gehört das ABthma bronchiale, weiches ti\i das Eiudesalter 
. iWitser stotuirt worden Ist, dem aber seitdem (1870) so 
gut wie Iceine Aufiuerltsamkeit von Seiten der Kinderärzte geechookt 
wurde. 

Ueber die Natur des Asthma bronchiale überhaupt, sind die Acten 
noch nicht geschlossen. Suitdt'ni Sombcrg zuerst dos Bild des Asthma 
nervosum zeichnete, indem er dasselbe als einen reinen Reilexvorgang 
aufiasBte, achwankte dessen Stellung In der Pathologie Tortwährend. 
Iielder muss zugestanden werden, dase die Bestrebungen der neueren 
Zeit '] dem Asthma bronchiale oine genaue anatomische resp. phy- 
üologische Basis unterzulegen, als unzureichend anzusehen sind. Die 
hlatologischeu Unters uchungen der Sputa beim Bronchialasthma liaben 
manchen interessanten Befund aufgedeckt, wie z. E. die üharcot- 
Leytten'schen Crystalle und die Cursc/iman «'sehen FibrinptrOpfe (die 
übrigens schon früher bekannt waren], das Wesen dos Asthma bron- 
chiale aber Iftsst sich wie vorher nur vermuthen. Der (hypothetische) 
ZwerobfelUcrampf (Wiiilrich- Bamberger) ist längst verlassen worden. 
Nur Biegel tritt neuerdings wieder für denselben ein, nachdem er ihn 
lange bekämpft hatte. Das Hinzuziehen der Lerjden' schea Astlima- 
crystalle zur Erklärung des Zustandekommens der asthmatischen 
Anfälle ist von Leyden selbst imil allen Anderen als nichtig anerkannt 
worden ; die Orystalle 6nden sich auch sonst noch bei manchen Bron- 
chitiden, bei Pneumonien, beim Lungenbrand. Ferner treten dieselben 
auf^Iigerweise in grCsstcr Anzatü erst nach dem Anfall im Sputum 
auL Nimmt tnan wie Ungar es thut eine "capüläre fibrinöse Bronchitis" 
oder wie ünr^hmann eine "Bronchiolitis exsudativa" als Grundlage 
dee Bronchialasthma an, so zeigt das eben nur, dass man dasselbe 
Dicht als Krankheit sui generis betrachten kann, sondern nur als ein 
intercurrirendea Symptom gewisser pathologischer Zustände der 
Bronchiulschleimbaut. Denn die BronchioUtis an sich genügt doch 
nicht um den asthmatischen Anfall — und darauf kommt es doch an ^ 
zu erklären. Ueber diesen Punkt wurde man sieh aucii so ziemlich 
einig. Von diesem Gesichtspunkte aus bat aber die alte Theorie des 
Catarrhus acntissimus (Fraenlsxl- Waldenburg) ebensoviel Berechtigung, 
als Irgend eme andere. Für das Klndesalter erscheint dieselbe uns am 
meisten zutreffend.') Zur Erklärung des Anfalls selbst müssen wir 
wieder auf den BrochiaJkrampf Bwrmer'a zurüclcgreifen. Eine wesent- 
liche Stütze erhält letztere Ansicht noch durch die Experimente von 
MacGiUavry') und waa Riegel- Edinger.') 

') Biehe namentlicli die Verhandlungeii den Congreasea für Innere Medioin, 
Wiesbciden. 18S2 und ISäl. 

<) Troasseart hat Hchon lüngsl; aul' die Bedeutung des Catarrbs als oetiolo- 
^aches Moment beim AKttmai anfmerksam gemacht. 

>) MofaiB/iurii, Nederl. TJidacbrift voor Oeneesknnde 187(1 und Donders, 
DiscnsaioD über BconchialaatLmn-VerbaudlnDgtiii d. CoDgresseBf. Innere Madio., 
Wiesbaden 1S85. 

■} Hiegä-Edinger, Zeitaubrift f. kliniBChe Medic, Bd. 5, p. 413. 



Das Bronohfalasthma stellt also eis Symptom dar das plötzlich 
auftritt um meist ebenaüsthnell wieder zu vorachwladeo. Die zugrundu- 
Uegendeii Krankheiten können dabei die verschiedensten sein : Em- 
physem, Bronchitis, Bronchiolitis, gewisse fluxionäre Zustände der 
Nasen- und Bache ns chic im haut, und sohllesBlich gewisse grobanatomi- 
sche Veränderungen und Neubildungen der ersten Respirutionswege, 
als da sind, Hypertrophien der Nasen muechein, Anomalien des Septum 
narium, Hypertrophie der Tonsillen, Polypen u. dgl. m. Ueher die 
primäre Flasioa {Weber- Stoerck) kann weiter kein Zweifel sein, nachdem 
Stoei-ck direot mit dem Kehlkopfspiegel zum Beginne des Anfal)« eine 
stark auffallende Hyperömio des Kehlkopfs und der Trachea 
beobachtete. Die catarr halle eben Zustande beim Heulleber mit den 
coiisecutiven asthmatiachen Anfällen sind bekannt — Vor einiger Zeit 
behandelten wir eine Dame, diu periodisch (nicht nur im Spätsonamer) 
au typischen Asthnmanf allen lltl, die jedesmal mit einem Schnupfen 
anflogen, des Nacht« esacerbliten, und mit abondanter Schleimalwon- 
derung aus beiden Nasenhöhlen einherglngen. Nach Aussage der 
Patientin möchte sie das Aetlimu gern ertragen, wenn ihr nur nicht 
die heftige SchleimabBonderung aus der Nase grosae umstände bereiten 
würde. Die Uutereuchung der Nase oi'galD stark hypertrophische 
untere Nasonmuachein, welche in mehreren Sitzungen »dt dem Galvano- 
cauter zerstört wurden. Es wurden die Aufälio leichter, dloeelljen 
vei-schwanden aber nie ganz. 

Es spielt somit das lluxlonäro Element, resp. der Catarrhua acutis- 
slmua die Hauptrolle in der Geneao liea Anfalls. Das eig entlieh o Wesen 
Jeaselben soll ia einem Keüesvoi-gang bestehen, hervorgerufen durch 
die Erregung der peripheren Endigungeu des Trigeminus, resp. 
Vagus, In den Bahnen des letzleren kommt sodann der Broucliiai- 
krampf zu Staude. Inwieweit abnorme Erregung dea Zwerchfells 
mitwirkt bleibt unentschieden. 

Dae eigentliche Anaiogon dea Asthma bronchiale der Ei-wachsenen 
scheint im Kindesalter weniger dua Astlima aelbat zu sein, ala vielmehr 
eine Erkrankung die ungemein häufig bei Kindern auftritt und uns 
häuflg unsere Nachtruhe atört ; das ist der Pseudocroup, Derselbe 
beruht auch primär auf einem acuten Catarrh dea Larynx und wird 
schlechtweg als solcher aufgefasat. Catarrhaliaohe Symptome gehen 
zumeist voraus, der Groupanfail schliesst sich denselben aber erst an. 
Das plötzliche oft unerwartete Aultreten desselben, meist inmltleii 
tiefen Schlafs, das Wiederkehren des Anfaila, die bettigen dyspueeieoheu 
Erscheinungen bei geringer Piuborbewegung oder gar Pieberlosigkeit ; 
das ebenso schnelle Verachwluden des Anfalls ; der Ausgang in einen 
Bronchialcatarrh mit hohem pfeifenden Esspliium, sind alles Erschei- 
nungen die ceteria paribua mit dem Bronchialasthma grosse AehnÜL-h- 
keit haben. Der Gatarrli allein genügt aber nicht zur Erldärung aller 
dieser Symptome. Es ist mehr als wahrachciuUcb, dasa ebenso wie 
beim Bronchialasthma gewisse spastische Momente hinzutreten um den 
Croupanfall auszulösen. 



Nur vorübergehend wollen wir hier bemerken, daes noch ein weiterer 
Factor hinzukommt der in der DisciieBion Ober Asthma vOUig üboreehen 
wurde, der aber, so vage auch dessen Begriff isf, und so wenig positive 
Unterlage derselbe zur Zeit besitzt, ein wichtiges Agens in der Aetiologie 
der Lungenkrankheiten darstellt : die Disposilion. Dieselbe ist entweder 
hereditär: es gibt ganze asthmatisohe und emphysematöse Familien,') 
oder sie ist erworben. In letzterer Beziehung sind gewißse Krankheiten 
zu erwähnen, wie Mosern, Keuchhusten und die Bhachitis. 

Kinder sind überhaupt sehr zu Catanhen disponirt und wir sehen 
asthmatische Zustande sicli nicht so selten zu acuten Catarrhen der 
Luttwege hinzugesellen. Hierher gehören die von Mlliel und Barthez 
beschriebenen Affectionen der Kinder, welche „durch ihre kurze Dauer, 
ihre hfiuflge Widerkehr, die Intensität der Dyspnoe, zugleich aber auch 
durch den geringen Fiebergrad sich den asthmatiBcheo Anlällen Erwach- 
senen nähern." Herioch hat eine grössere Anzahl solcher Fälle schon 
bei kloinen Kindern gesehen, häufiger aber in der zweiten Periode der 
Kindheit ; die Kinder litten schon seit Jahren an diesen Anfälleo. 
Henoch will diese Krankheit als „recidive Bronchitis" benannt wissen. 
Das Krankheitablid ist folgendes : Ein Kind das an einem Schnupfen 
leidet bekommt plötzlich, mit oder ohne Erscheinungen eines Pseudo- 
croup, hochgradige in- und esspiratorieche Dyspnoe, mit bcsohieunigtem 
Athmen und äusserst frequentem Puls, bis zu den hoehgradigston 
Stlckanrälleu. Die Ergeboiese der Auscultation des Thorax sind 
verschieden bei verschiedenen Kindern, bald ist Schleimrasseln zu 
hören, bald nicht. Diese Anfälle können sich wiederholen. Von einer 
Bronchitis oapillaris kann hier nicht die Eede sein ; der Anfall ist 
gewöhnlich schon innerhalb einiger Stunden vorbeL Es ist nicht 
erwähnt ob sich Lungenbiähung dabei ausbildet. 

Wir können zwischen diesem Krankheitsbilde und dem von Politzer 
unter den Namen Bronchialasthma, Bronchienkrampt im Kindesalter, 
beschriebenen Beobachtungen keinen prlooipielien, sondern nur einen 
graduellen Untersciiied finden. Bei Letzterem war auch zuerst Bron- 
chitis vorhanden, mit auSallend asthmatischem Character ; später 
traten dann die entzündhchen Eracheinungen mehr zurück, und es 
BchloBsen sich dann asthmatlsohe Anfälle iu mehr typischer Weise im. 
Zwischen den Anfällen bestand meistens noch Bronchialcatarrh. 
RAiUer legt Nachdruck auf das hohe feine Pfeifen, welches allenthalben 
am l^horas im Anfall zu hören ist. Dasselbe soll sich namentlich auf 
die Exspiration beschränken und für Asthma bronchiale charactoristisch 
aein. Wenn wir nicht in'en, ist das duaaelbe Exspirationsgeräusoh, 
welches wir im Englischen imter "wheezing" verstehen. — Vor einiger 
Zelt bebandelten wir ein zwölf Monate altes Kind, weiches im dritteu 
Monate sclion Anfälle von Asthma bekam, welche sloii viermal nach- 
einander alle drei Wochen wiederholten. Zur Zeit als es in unsere 
Beobachtung kam, hatte os eben wieder einen Anfall hinter sich. Die 



■) Siehe Ehehald, D. meii. Woeliensohr., 1S81, VU, p. 137. 




Äusoultation den Tboras ergab hohes teineB Pfeifen nebst gross- und 
hlelDblasigen Baeselgeräuscht'n ; die Percussloo eine deutliche Lungen- 
bläbung ; die Lungengreuzeii waren nach allen Blchtungen hin ver- 
breitert; derHerzstosetchlte, undabaoluteBowierulativeHeradamptiing 
konnten nicht bestimmt werden. Die Inspiration vollzog sich mit einer 
deutlichen Einziehung, entsprechend der Insertion des Zwerchfells. 
Diese als „peripneumonische Furche" belcannte Einziehung des unteren 
Theils dos Brustkorbs kommt auch normaliter zur Beobachtung, doch 
fehlt sie nie bei der Dyspnoe im Kindesalter. Wir kommen auf dieses 
versohiedentlicli als Flankcnsch lagen, peripoeumonische Furche, 
Harrison'sohe Fursohe benunnt« Phänomen, sowie auf dessen Folge- 
zustände noch weiter unten zurück. — Das Kind, um welches es sich 
hier handelt, war rhachitlsch und machte noch keine Gehversuche. 
Der Thorax zeigte starke Difformität : es war die so häufig vorkom- 
mende Verbiegung im unteren Drittel desselben vorhanden. Nebenbei 
bestand aber eine starke Einziehung. Verschiedentlich e Messungen 
ergaben : Der Brustumfang in der Höhe der Brustwarzen betrug 
47 cm.; unterhalb derselben nur 451 <iiD' MLsst man in derselben Höhe 
über den Thorax von hinterer Äxillarlinle der einen Seite zur 
hinteren AvlUarllnie der anderen Seite ao betrögt dos Maass 28 oro. 
Weiter unten am Thorax in der grOsaten Tiefe der Einziehung beträgt 
das Maass zwischen denselben Funkten nur 25 cni. Die Differenz 
bezieht sich also im Wesentlichen auf den vorderen Abaohnitt des 
Thoraxumfangs. Im Uebrigen ist der Uebergang von der hinteren zur 
vorderen Hälfte dos Brustkastens ein ziemlich schroffer ; die Bippen 
sind an dieser Stelle winklig nach vorne abgeknickt. 

Die OoDflguration des Thorax im kindlichen Alter Ist eine mannich- 
faltige. Sehr häufig, namentlich bei rhachltischen Kindern findet man 
Yerbicgungen des Manubrium und Corpus sterni, Scb ragst ellung und 
Abknickung des Procosaus ensiformls, ferner Eindrücke der Rippen 
vorzugsweise in der Gegend der unteren Thoraxapertur, abgesehen von 
den ganz groben Veränderungen, die als kielförmiger Thorax, Pectus 
carinatum, Hühnerbrust bekanut sind ; ferner Heteromorphleu verur- 
sacht durch Scoliosen, Kyphosen u. dgl m. Auch hängt die Form des 
Thorax vor allen Dingen von der stärkeren oder schwächeren Ent- 
wlckelung der Muskel und des Fettpolsters ab. Die Kleidung, der 
FQllungszustand der Brust- und Bnucheingeweide haben ferner einen 
directen Einfiuss auf die Form des Thoraxskelettes. 

Die Einbiegungen an den unteren wahren Rippen sind ein häufiges 
Vorkommniss ; dieselben erstrecken sich manchmal bis zur Aslüariinie. 
Von dieser Einbiegung stellt dann der Rippenbogen zienUich eteil nach 
vorn, um sieh compensatorisch den. Im KXndesalter relativ stark au- 
gefüllten, Bauoheingu weiden anzupassen. Die Entstehung (heser Ein- 
drucke ist noch nicht genügend aufgeklärt. 

Beim Emphysem, vorzüglich aber während des asthmatischen 
Anfalls, sind Expiration und Inspiration insufBcient. Die Lunge ist 
ad extremum autgebläht; auch kann sich theilwelse Atelectase aus- 



bilden. Das Zwerehtell wird tie( herabeedrftngt, und reagirt hieraul mit I 
UDregelm&Bslgen krampfhaften Contraetionen. Bei der Inspiration " 
werden alle aocessorisflien Athmungemuskel am Halse und am Thorax 
in heftigste Actlon versetzt Die Rippcnansätze dva Zwerciifells folgen 
letzterem bei jeder Contraction und es bildet sich daher bei der 
Inspiration die peripneumoniache Furche aus. Im Volksmund wird 
das als Flankcnschlagen bezeit^bnet. 

Leidet ein Kind an heftigen Asthmaanfällen mit sieh daran t 
seUlieaBender Lungenblähung, so wird die Furche immer mehr markirt. 
Hat man es mit weichen rhachltischen Knorpeln und Knochen zu thun J 
[und das ist ja meist der Fall) so folgen dieselben dem Zug des Zweri-h-| 
teils und die peri pneumonische Furehe wird permanent. 

Dieselbe ist nioht wie Steffen behauptet geradezu pathogne monisch 
für Emphysem. Dieselbe kommt auch vor bei Kindern die von Geburt 
an chronischen Bronchitiden leiden ; ferner wurde sie auch von Gerhardt 
för die erworbene Lungenatelectase beansprucht. Im letzteren Fall 
ist dieselbe anzusehen, als das Bestreben des Thorax sich den nicht- 
auadehnungsfähigen (atelectatisehen) Partien der Lungen anzupassen. 

Den geringsten "Widerstand bieten natürlich die weichen Knorpel. 
Daher ist die Einziehung entsprechend der Mitte der unteren Thorax- 
apertur am meisten ausgeprägt Der Processus ensiformis kann zu 
gleicher Zeit stumpfwinklig abgeknickt sein. Die von uns beobachteten 
Kinder, welche diese Verhältnisse darboten waren rhachltiach. Ob die 
permanente peiipneumODische Furche constant bei rhachitiachen Kin- 
deiii vorkommt, ferner wie sich die Verhältnisse bei nicht rbachitisehen 
emphyeematoesen Kindern gestalten, müssen weitere Beobachtungen 
lehren. Fälle von faasförmigem Thorax bei älteren Kindern sind von 
Eüliel und Bartkee, WaUlenburg, Eliebald beschrieben. Ueber fasa- 
törmigen Thorax bei ganz jungen Kindern esistiren keiiiei Benbaeb- 
tungen. Einen solchen Fall hat Herr Dr. Seibert beobachtet und ihn in 
der wisBenschaftllchen Zusammenkunft deutscher Aeizte in New York 
vorgestellt Wir lassen die Krankengeschichte des Falles, welche uns 
Herr Dr. Seibert in freundlicher Weise zur Verfügung stellte, hier 
folgen : „Es handelt sich um einen Fall von allgemeineoi stationftren 
Veaiculäremphysem bei einem Kinde von li Monaion. Laut Angabe 
der Mutter bekam das Kind im Alter von 14 Tagen Hasseln auf der 
BiuBt und darauf schweres Athmen. Diese Erscheinungen hielten sich 
von März 1883 bis zum Sommer desselben Jahres, als entschiedene 
Besserung eintrat Im Herbst folgte wieder Verschlimmerung, welche 
bei feuchter Witterung und nach jedem Oang in die freie Luft besonders 
stark wurde. Anfjings December soll das Kind eine Lungenentzündung 
durchgemacht haben, die mehrere Wochen anhielt. Nach Ablauf dieser 
Oomplication bestand das Bassein und mehr oder minder grosse Athem- 
Both weiter fort. Sonst hatte das Kind eine gute Verdauung, und 
wurde kräftig und stark. Auffallend war nur der ,dicke Leib' des 
Kindes. Am 20. Februar 1884 brachte die Mutter das Kind in die 
Kiüderabtheilung des Deutschen Dispensary. Der Status war folgender i 



Elu kräftig genährter, gut entwickelter, zwölf Monate alter Knabe; 
blühende Gesiclits färbe. Temperatur normal. Pula und Koepiration 
beeohleuuigt Dabei erauhelnt Hob Kind nicht schwerkrank, sondern 
benimmt eich fldel und muntor. Beim Auskleiden fällt sofort der grosse 
Umfang des Thums und des Leibes In'a Auge. Die Form dea Thorax 
ist die ala Fassform bekannte. Die Zwleciienrip penräume sind gross. 
An der beschleunigten Athmimg betheiligten sich alle aocessoriachen 
Atbmungamuskel. Die Percusaion ergibt iiellen Lungenschall bia ssur 
zehnten Rippe herab, auf beiden Seiten des Thorax, bei vollständigem 
Fehlen der Herzdämpfung. Die Leber und alle übrigen Baucheinge- 
weide sind duroh das ausserordentlich tiefstehende Zwerchfell derartig 
nach unten gedrückt, dass der grosse Bauch des Kindes dadurch sofort 
seine Erklärung Ündet. Die Auscultation ergibt überall VeeiculSr- 
uthmen ndt thelis trockenen, theils feuchten gross- und kleinblaeigen 
Basselgeraiisehen, und aiisserdem hohes feines Pfeifen bei der Exspira- 
tion. Die Herztöne sind kaum hörbar wegen den Oeräuschen in der 
daa Herz bedeckenden Lungen partie. 

In diesem Fall also setzte zwei Wochen nach der Geburt des Kindes 
ein Oatarrh der feinen Bronchien der ganzen Lunge ein, und blieb ein 
volles Jahr bestehen. — Jetzt ist das Kind U Monate alt Sie sehen 
einen immerhin noch sehr weiten Thorax, bedeutendes Tlefatehen der 
Lunge, aber absolut keinen Catarrh Irgend welcher Art. Auch in diesem 
Fall hat die Wegnahme der Ursache des Emphysems verbunden mit 
dem Wachsthum des Kindes bei guter Ernährung und Pflege eine theil- 
weiae Rückbildung geschaffen. — 

Letzthin kam una folgender Fall zur Beobachtung : Ein fünfjähriger 
Knabe, der sonst immer gesund war und aus gesunder Familie stammt, 
bekam im Sommer vorigen Jahres zusammen mit seinen aadcreu 
Geschwistern den Keuchhusten ; derselbe war recht heftig. Im letzten 
Winter acquirirte er hämorrhagische Masern, die mit hoher Temperatur 
und bedeutendem Bronchiaieatarrh verliefen. Hieraul relatives Wohl- 
bellnden. Einige Wochen darauf, wieder heftige Bronchitis mit ttsthma- 
artigen Anfällen, die namentlich des Nachts auftraten. Dabei ent- 
wickelte sich Lungenblähung. Bei der Auscultatlun hörte man rauhes 
Athmeu, und alle Zeichen eines Bronchialcatarrhs. — Ausgeprägtes 
typisches Bronchialastlima war nie dabei vorhanden, sondern nur 
Anfälle von Kurzathmigkeit, Die Zeichen des Catarrhs und der 
Lungonblähung verseh wanden allmählig ganz. 

Diu Etitwickelung der Luugenbläbung nach den hofügen hämorrlia- 
giechen Masern ist sehr interessant — 

Folgender Fall vou Lungeueraphysera, der jetzt noch, nach drei 
Jahren besteht, und den wir unter unseren Augen entstehen sahen, ist 
von apeoiellem Interesse, du er sich zweifellos aus wiederholten heftigen 
Attacken von Bronelijulasthnia eutwickelte. Der Fall ist seit drei 
Jahren in unserer Boubachtuug. Es mag desswegen eine etwas ausFdhr- 
licliere Beschreibung erlaubt sein : 

A. S. ein siebeneinhalb Jahre altes Mädchen, das dritte Sind 





gesunder Eltern ; die zwei älteren GeachwlBter als auch daa jüngste 
Schwesterclien sind ganz gesund. In der Familie lässt sich keine 
Tendenz zu Erapliysem oder Astlima nacliweiaen. Das Kind wurde von 
der Mutter selbst genährt Kein Sommercomplaint. Mit vierzehn 
Monaten Üng sie zu gehen an. Mit füatzeho Monaten überatond sie 
eine leichte Lungenentzündung. Vom Säuglingsalter au war sie zu 
Bronohiaioatarrhen geneigt, namentlich bei windigem Wetter. Sonst 
war aber ihr Gesuadheitszustand ein recbt guter. In ihrem filnlton 
Jahr (Mai 1886) hatte sie wiederum eine leichte Erkältung, Bchnupti'n 
und Bronchialcatarrh mit leichten Eieberbewegungen. Am zweiten 
Tag dieser Erkrankung nahm das Rasseln auC der Brust zu, das Kiud 
schlier in der darauffolgenden Nacht sehr unruhig. Gegen Morgen 
stellte sich stark beschleunigtes Athmen ein, mit weit hörbaren Rasael- 
geräuschen ; binnen einigen Stunden entwickelte sioii dann die hoch- 
gradigste Dyspuoe. Die kleine Patientin lag da, nach Athem ringend, 
mit äusserst (requentem kleinen Puls, kalten Extremitäten, die Haut 
mit klebrigem Schweiss bedeckt, ausgesprochene TheilnahmsloBigkeit. 
Man hörte schon beim Eintritt in's Zimmer, sehr laute, feuchte Rasaei- 
garauscbe, die bei der unmittelbaren AuBOultation gleichmäesig über den 
Thorax verbreitet zu sein schienen. In diesem Anfail, sowie auch in 
den späteren war kein Fieber mrhanden. Dieser erste Anfall war ao 
heftig, dass man sogar auf den Exitus letbalis gefasst war. — Ailmählig 
hob sich die Dyspnoö ; das Kind hustete in kuraen Intervallen, imd 
unter den Erscheinungen eines Bronchialoatarrhs endete diese Erkran- 
kung mit Genesung innerhalb einiger Tage. — Der Anfail wiederholte 
sich unter etwas minder stürmischeo Erscheinungen einen Monat 
später {19. Juni.) Das Kind erholte sich dann rasch. Im Spätjalir 
1886 trat wieder ein Anfall auf, der sich dann alle zwei bis drei Monate 
wiederholte. Nach Aussage der Mutter stellen sich die Anfälle nach 
heftigeren Bewegungen ein. Springen u. s. w. Im Frühjahr 1887, wieder 
ein heftiger Anlall, ebenso im Juni. Hierauf ging das Kind nach 
Europa, und hielt sieh zuerst im Sehwarzwald auf, wo es an Broochiat- 
catarrhen htt. Während seines Aufenthalts in Euroi)a wurden ihm die 
Bachentonsilio entfernt, — Seit ihrer Itüukkehr, hatte sie nur zwei 
leichte Anfälle. Seit letztem Sommer erfreut sie sich guter Gesundheit ; 
seit einem Jahr etwa sind die Asthmaanfälle ganz ausgeblieben. 

Slaliix praesens: Ein seinem Alter entsprechend grosses Mädchen, 
mit gering entwickeltem Fettpolster. Leichte Kopf- und Kieferrbachitie. 
Ztone unregeimfiasig, zaddg. Die Knochen der Ober- und Unterextrem i- 
täten im Schaft leicht gebogen. Epiphysenauftreibuug leichten Grades. 

Der Thorax selbst ist keineswegs fassfOrmig. Er Ist i'her länger als 
gewÖlmliclL Die Fosaao supra- und infraclaviculores deutlich markirt. 
AuJXallend Ist eine Einziehung die sich der ganzen Läoge des Brustbeins 
entoprecheud von der Fosaa Juguiaria bis zum ScUwertfortsatz herun- 
tergeht und in der Gegend des Schwertfortsatzes selbst eine tiefe Grube 
bildet (permanente peri pneumonische Furche). Der Sohwertfortsatz 
im stumpfen Winkel abgeknickt. Der Brustumfang in dieser Gegend 



ist etwa zweieinhallj Conlimeti-'r geriager als der Brustumfang in der 
Höhe der Brustwarzeu. Die Luugengreuzen Oberschreiten die der 
Norm betrOchtliuli : lu der MummillarliDie an der 8ten Rippe ; in der 
Axillarlinie an der oberen Grenze der Oten lüppe ; in der Scapularlinie 
im loten lutercostalrauai. Die unteren Lungeugrenzen eind frei, nletit 
adhärent. — Die Auscultation ergibt zur Zeit Qberail Tesiculäre» 
Atlimen. — Der Herzstosa ist weder siclitbar, uocli durcti die Falpation 
vomelimbar. Die Horzlcen* tieibBt ist nur angedeuti-t ; die absolute 
HerzdfimpfiiDg ergibt einen Dämpfuiigsatreifen entsprecliend der Stelle 
des sechsten und siebenten Ri ppenknorp eis. — Herztöne sind rein.. 
Sonstige Organe normal. 

Wir hatten Gelegenheit verschiedene aathmatlBi'beu Anfälle mit zu 
beobachten, und konnten uns davon überzeugen, dasa wir ee mit einem 
Fall von lypteclieni Sroitcliiahixthnia zu thun hattoa. Die Dyspnou war 
In- und esspiratoiieoh, Toruehmlich das letztere. Die Alhomzügo waren 
höehst frequent, bis vierzig und darüber in der Minute. — Beiläufig 
bemerkt wird allgemein die RuBpiratlonsanzahl im asthmatischen Anfall 
der Erwachsenen als verringert oder wenigstens doch nicht vermehrt 
angegeben ; diese Verminderung wird auf diu verlängert« Exspiration 
bezogeu. Das mag regelmässig so sein. Donh behandelten wir vor 
zwei Jahren einen alten Herrn mit sehr ausgedehntem Emphysem, der 
an häuüg wiederkehrenden heftigen Ästhmaanf allen litt. Zu Beginne 
der Anfälle war stets die Respiratiouaanzahl vormehrt ; nachdem die 
Dyspnoö geringer wurde, das Hüi*z sich einigermasaen erholte, kehrt« 
die Zahl der Athemaügo wieder zur Norm zurüi'k. — Dieser Fall mag 
eine Ausnahme sein ; wie dem aber auch sei, im Elndeealter scheint die 
Respirationsanzahl im asthmatischen Anfall vermehrt zu sein. Damit 
stimmen auch die Beobachtungen von FiAüter. 

Die physikalischen Zek-hen im Anfall sind kura folgende : Ungemein 
beechleunigteB Athmen ; hocligradige Actlon aller accessorlschen 
Inspiration smuskei, Cyanose diT Lippen, der Finger, der Fuaszeheu. 
Distension der Schlüsselbeingrubeii und Interc stalrfiume, soharf 
markirte Einziehung an der unteren Parthie des Tlioras bei der Inspi- 
ration ; brettharte Gontractii:iu der Bauch musculalur bei der Exspi- 
ration (acc«sso rieche Actlon der Rectl abdomlnia). Verfallene Gesichts- 
züge, Benummenaein des Sensorium ; raatioaca Umhorwerfen. Erhöhte 
Lage gibt wenig Erleichterung.— Der Puls jagend \md unregel massig.— 
Von Weitem schon hörbar, ein sägendes, raulies, feuchtes Basselgergusch, 
das am Ende des Esspirluin mit hohem, feinen Pfeifen vergesell- 
schaftet ist. Sonstige Athemgerfiusche sowie Herztöne etc. werden durch 
dieses Geräusch verdeckt. — Die Percusalon ergibt hellen, lauten Schall; 
keinen Sohachtelton. Entsprechend den hinteren, unteren Lungen- 
lappen, leeren Schall an circumeoripten Stellen (Atelektase?). — Der 
Husten zuerst spärlieli und trocken, fördert später, wenn er häufiger 
imd in Paroxysmen auftritt, zähes Sputum zu Tage. 

Innerhalb zwölf bis vierundzwanzig Stunden mildert sich der Anfall, 



doch iat das Rasseln noch viele Tage nach ( 
Zwischen den Anfällen besteht Kiirzathmigkeit. 

Äetiologisch ist in diaaem Fall von Interesse, claaa die Anfälle stets 
mit einem Schnupfen angefangen haben. Gewöhnlloh brachte eines der 
Kinder den Schnupfen mit nach Hause und die anderen Kinder wurden 
auoh davon ergriffen, wie man das ja ao häiiflg in Familien sieht. 
Sobald die Reihe an unsere kleine Patientin kam, bekam sie anch bei- 
nahe r^elmässig das ominöse Basaela, aus welchem heraus sich dann 
der typische asthmatische Anfall entwickelte. Die Mutter, weiche jede 
Einzelheit der Krankheit mit grosser Genauigkeit beobachtet, glaubt, 
daaa es von grosser Wichtigkeit Ist, prophylactisch unsere Patientin, 
von den anderen Kindern zu entfernen, sowie sich dieselben eine Er- 
kältung zugezogen haben. 

Wir haben es also hier mit einem riiachitisehen Kinde zu thnn, 
welches durch heftige Anfälle von Bronchospasmus, ein ausgebreitetes 
vesicuiares Emphysem acquirirto. Woher die Disposition, bleibt un- 
aufgeJdart, Masern und Keuchhusten sind nicht vorausgegangen. 

Das Emphysem hat sich, seitdem die Anfälle nicht mehr aufgetreten 
sind, wesentlich gebessert. Es ist nicht anzuaehmen, dass sich organi- 
sche Veränderungen am Herzen ausgebildet haben, und ea ist fClr den 
Fall eine recht günstige Prognose zu stellen. — 

Es liegt nicht in unserer Absicht auf eine detaillirte Besprochung 
differential-diagnostischer Punkte hier einzugehen. Prognostisch wichtig 
ist es, genau zwischen Asthma bronchiale und Bronchitis capillarls zu 
unterscheiden. Letztere ist eiae der gefährlichsten Krankheiten des 
Kindesnlters. Quoad vitam ist das Asthma aber prognostisch günstig. 
Stets soll man auch an Lungenoedem denken. 

Therapeutisch nur einige kurze Bemerkungen. Gegen die Asthma- 
antätle hat uns das Morphium, in dem zuletzt angeführton Fall gute 
Dienste geleistet Ein Tropfen der offlolnellen Solutio Magendie schien 
den Anfall, wenn nicht geradezu zu oouspiren, doch wesentlich zu er- 
leiehtern. Brom, Jod, Ammonium und schliesslich Digitalis thaten 
gute Dienste. Salpeterpapier, Räucherkerzchen und dergl, m. schienen 
auch günstig einzuwirken. Elinmal probirten wir das von Frankreich 
aus empfohlene Pyridin (Germain SiSeJ, doch ohne eclatanten Erfolg. 

Fauchte Witterung schien in unseren Fällen Erleichterung zu bringen. 
Im Sommer wirkt am günstigsten Seeluft ein. Seebäder wurden nicht 
ertaubt. — Die pneumatische Kam.mor erzielte auch vorübergehenden 
Erfolg.— Ein halbproccntlger Kochsaizspray hatte eine vorzügliche Wir- 
kung im letzten Fall. 

Fussend auf die, erat in der neuen Zeit erworbenen Kenntnisse Ober 
Nasen- und Rachenasthma, wird man diesen Organen besondere Auf- 
merksamkeit schenken müssen. Soümana hat einen Fall von Asthma 
durch Entfernung von stark vergrfieserten Tonsillen geheilt Ob die 
Entfernung dar Rachentonsille in unserem Fall günstig eii^ewirkt hat 
Iftsst sich ohne Weiteres nicht bestimmen. Dass auch die zugrunde- 



liogendeo Krankheiten (Rhachitls etc.) behandelt werden müssen brauolit 
nur angedeutet zu werden. 

Zum Sehluaa noch eine Bemerkung ; Es gibt eine Form von Bron- 
chitia bei Kindern, welche mit Giemen und Pfeifen namentlich während 
der Esapiratloo einliergeht Die Eltern geben an, daas die Kinder von 
Z'>it zu Zeit schwer athmen, ganz abgesehen von den Erscheinungen zii 
welchen der gewöhnliche Bronehialcatarrh an sich Änlass gibt Es 
seheint ola spielten bei dieser Form der Bronchitis epastiscbe Momente 
geringeren Grades mit, a\n wie sie dem Broncfaialasthm.a zukommen. 
Dieselben stellen gewissermasain die Ueborgangsformeu zwischen 
Bronchitis und Asthma dar. Diese Formen von Bronchitia hat Folüzer 
im Sinn, wenn er von Bronehialiisthma spricht, welches mit gleichzeitiger 
Bronchitis und Fieber einhergeht. Das Bronchialasthma wird In dieser 
C imbination von der begleitenden Bronchitis leicht gänzlich verdeokt.— 

Sollte es mir gelungen sein, die Aufmerksamkeit der Collegen auf die 
asthmatischen und emphysematCsen Zustände im Eindeaalter zu 
lenken, so wäre der Zweek dieser Zeilen erfüllt. 

Meinem Freunde, Herrn Dr. I. Adler, bin ich zu Dank verpflichtet 
tOr die freundliche Ueberlasaung der zwei zuletzt angeführten Fülle, 
welche Ich zu gleicher Zeit mit ihm beobachtete. 
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SOME OBSERVATIONS ON THE TREATMENT 
OF DIPHTHERIA. 

BASED ON FORTY-THREE CASES WITH ONE DEATH. 



Mr. President ahd Fellow Membees:* 

First, I wish to apeak in condemnatioa of tlie practice so easily ' 
acquired, of calling every case of "sore tliroat" met with, Diph- 
THEEiA. Such practices sliould be left to quacks and irregulär 
practitiooera. It is not to be expected that tliis class of self-etj'led 
physicians will resist the temptation to establish, or add to their 
reputation, by piling up a long line of cases of this disease, 
dreaded by tbe laity; but respectable regulär physicians may, and 
sboiild avoid it. An irregulär practitioner, with whose career in a 
neighboriog town I was somcwhat familiär, thua treated all his casea 
of Pharyngitis for yeara. When, in foUicular disease, the little white 
patchea were diecernible, his medicinea produeed miraculous eures 
by cauaing their diaappearance ; when no membrane waa apparont, 
it waa because of the potency of his remedies; all were diphtheria; 
thoae wilh the "white patches" of the most maliyinant type. After 
»fewyears of continuously successfiil practice in curing theae graTe( ?) 
caaea, doring which none of his patienta had died (except from com- 
.plications), diphtheria provailed epidcmically in the town. In nearly 
all of this gentlemeu'a caaea the diaeaae progresaed rapidly to a fatal 
JBBue. One after another died. In many it exteuded to tho larynx, 
its progrcas not even delayed by hi3 raagic medication. Then did 
he risG equal to tho occasion, and boastingly decJare that he had 
nevcr lost a patient from the dread diseaae. Theo he performed 
several tracheotomiea ; as the patienta died the cause waa loudly pro- 
claimed as croup ; thoae not tracheotomized died from " septiea;mia" ; 
but in all that inan's practice, no patient of his has yet auccunibed to 
diphtheria. One of tho gravcst dangera with which society is meu- 
aced, is that of the physiciao who "never lost a caae." A leaaer 
danger ia that one whose every " sore throat " ia " diphtheria." 

The diagnosis in the majority of casea, is not difficult. In some 
it requirea time. In case of uaeertainty I would isolate the patient 
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and await progreas before committing myaelf to a diagnosia. FoUi- 
cular tonaillitia ia the only diaeaae with whicli diphtheria ia Ukelj to 
be confounded. The furnier begius abruptly ; Symptoms severe ; 
temperature liigb (103); duration ahort. In the latter tbe oommence- 
ment isgradual; symptoraaleas severe; lower ränge of temperature ; 
albaminuria (inaidious). Äppearance of the membrane. In first, 
no fibrin ; second. always ßbrin. First, will nol coalesce within 12-24 
honra; in second, coalescence will invariably take place withio that 
time. In firat, can be eaaily rubbed off; in second, moro force maat 
be exerciaed, and thisia followed by bleoding, etc. In diphtheria, 
in the majority of casea, thcre ia but one centre, and from thia the 
exudation extenda to aurrounding parta. 

In April, 1887, I read before the Eastern Hampden Medical 
Aaaocialion tho following " Note on the Treatmeot of Diphtheria " r 

" I perhapB should apologize for bringiug before you fii'-ther auggestiona 
regariiiiig the trealiuent of tiiis disorder. It is generally oonceded that the 
resullB following the same trealment in differeiit epidemica of thia disease, 
heiüg fio variable, it is necesaary that matiy cases of undoubted severity be 
successfully trealed before tbe claim of a satisfactory method can be upheld. 
I have for yearB, aB Bome of yuu are aware, endeavored to control the 
diaeaBe by reiideriug aaeptic the local lesious, and at the same time ad- 
miustering remediea to prevent ayametic iufectioa. I at one time advo- 
cated the local use and internal adminiatratiun of chloriiie, ae recommended 
by Cohen and UBed exteuaively by Calkina of thts city. Thia was an 
excelleiit disinfectant and aatiseptic, but experieuce baB convinced me that 
if given indiscriiuinatojy, in all cases, there will ijuite too frequentiy appear 
a. patient whose heart mtisule will be weakened by its use to such an extent 
that death nill ensue from such cnrdiac asthenia, even though the local lesions 
are improviiig. Cohen refers, also, to itB tecdeocy to produce renal Irritation. 
We hear much of tlie hei'oic treatment of the disease, from extensive and 
thorough local cauterization, to the adniiniatratiou, in euormoua doaea, of 
nearly every reioedy iu the materia medica; aud agaiu Bee men stand 
indolently by, allowing their patients to die, while no attempt is made to 
resiat tbe advaiice of the morbid proceaseB. Both methods are eijnally 
niiBcientific and merit condemuation. For twelve years I have carefully 
watched the investigation going on m this department of medicine, and 
have experimented somewhat myself in the endeavor to find some dnig of 
equal diainfectiug power with chloriue, and devoid of itB unpleasant and 
possibly daugerouB eifects. Some time ago Prof. Ä. Jacobi, of New York, 
advocated the internal use of the bichloride of mercury. Since tbe publi- 
catioii of hiB report of aome sixty caaea thuB treated, personally and in 
consnltation, I have not, uutil recently, attcuded a caae in which the use of 
the drug bas been diapenaed with. Not diacarding otlier medication, but 
also adminieteriiig irou, potAsh, alcohol, the benzoates, etc., I have feit that 
in Bome of the cases the curative actiou was not so prompt aa might ha 
desired. One may form opiuioua regarding the uction of medicines, u cases 
are carefully watched, without waiting for a fatal case to empbasize tho 
slow action or total iuefiiciency of a remetly. Some two years aince 
Leteerieh published BOme observationB regarding the curative action of 
benzoate of sodium in this disease. I have used it in a coiisiderable prac- 



tice, and althoagb. convinced of ite general good effects, have not feit 
varranted in briiiging it before you as of special worth in the treatment of 
diphtherja, until 1 had bad opportuuity to lest it in aome undoubtedly 
severe case. It was not my intention to esclude, in tbe treatment, otlier 
remedies whose aütion might be said to modify the eSect of tbia dnig. It 
waa simply to so treat the patient as to most speedily conduce to recovery. 

" Last week I bad tbe long awaited opportunity in a caae of malignant 
diphtheria, The patient, a girl aged five, previously healttiy ; pulse 188, 
temp. 104, face üusbed and prolabia cyauotic, eyea saffused, mitid ehiggiah, 
child lying iu a partial Stupor, votniting. Examinatioii alioned toiisils, soft 
palate, iivula, atid posterior wall of pharynx, so far as visible, covered witb 
the peculiar dark greyisU colored membrane. Respiration takirsg place 
almoBt entirely throiigh tbe moutb, the post-naaal apace being flUed witb 
tbe membranous formation. Excludiiig other chiJdren from the rooiu, tha 
treatnaent adopted was as followa : Every bour tbe cbild was given a 
deasert-apoonful of the following: aodium benzoate, dr.4 ; water, oz.7) ; 
cinnamon water, oz.J, Tbus takiiig 8 graina of the sodii salt hourly. 
With eaoh doae a pill contaiuing Jgr. of calcium aulphide was given. I 
then prepared a Solution of the sodii benzoate of the strength of seven 
draras to eigbt ouncea of water, which was uaed in a band atomizer every 
half hour, the Solution heilig warmed before uaing. When the child was 
awake she was made to opeu her moutb as widely as possible duriug ato- 
aiizations, but when asleep was not diaturbed during its adminiatratiou. 
The spray was thrown for alxjut five minutea at each application. At 
the beginning, the child was given, every hour, a powder conlaining one- 
■ixtb gr. of the mild chloride of mercury, until six powders had been taken. 
üo other treatment was pursued, the diet consietiiig of nothing but milk, 
which was given freely. Äa a precautionary measure (referriiig to other 
members of the family), and of possible heneScial action to the patient, I 
liad 0. large open vessel pluced upon tbe stove in tbe sick room, in wliich 
was coDstantly kept wjiter aufficiently warm to produce eteam. As oft«n 
BS necessary I directed tbat there sbonid be poured into thia vSssel a des- 
•ertspoonful of the following: acid, carbolic; ol. turpentine; ol. euca- 
lyptua, eqaal parta. Tbe atmospbere of the room waa tbua conataiitly 
impregnated witb theae diainfectants. Tbe day following my first visit the 
patient was in every way improved. The second day the membraoe ui»n 
Bkuces had begun to curl up at tbe edges. Tbe tbird day a large portioa 
liad been thrown ofE. No new appeared. The fourth day the membrane 
liad disappeared, leaving a congested surface. From aymptoras when the 
patient attempted breathiiig tbrough the nostrils I concluded that tbere was 
■tili aome membrane in tbe posterior narea, but could see iione. Fifth day 
this trouble had disappeared, aud tbe only difficulty complained of was souie 
proatration, which aeldom fails to succeed an attack of true dipbtboria, 
■Ithougb it was lesB in thia case than might bave been anticipated from its 
teverity. 

" I waa led to adopt this treatment from tbe good reault following its nae 
in the hands of Dr. Brondel, reported iu the Bull. Gen. de Therap. for Nov., 
1886. My treatment was aimilar to that employed by bim, with tha 
azceptioD that I did not feel warranted in diepensing with the mercurial at 
the commencement, for I am confident that by its nae we can in every case 
■horten the duration of the disease. I have never seen the pecnliar shriiik- 
ing, Curling appearance of the diphtheritic membrane, occurring so earli/ in 
äie disease, except in cases in which mercury bas tieen adminstered. Dr, 
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Brondel reporta 200 coaseontive cases Ireated by the method ontJineil, witli- 
out one death. In an ediUirial iiotioe of ihe report, the Medical R«cord 
for January 8, 1887, saya : ' Evea eicluding fifty per cent. of the cases 
npon the poseibility of a mistakeu diaguoBia, he still bos otie hundred casea 
vithout a death.' 

" Dr. B. usea tonics and antipyretica in conjunction with Ihe remedy 
when they are itidicated. I alao should use them if it seemed iieceasary. In 
my owu case, after the membraoe faad düappeared I gave füll doses of iron 
(tr. Chloride) to combat the prostratiou atteodant upon the disease. I do 
not ofl'er this aa a roatine meilicacion in the treatinent of diphtheria, as I da 
not favor routiue in the practlue of mediane. My suggestioa is that thia 
may form a basis for the treatment of ihese troublesome cases. The desired 
result is to be accomplished by attention to thorough antiaepais and dia- 
in fection Jocally, and preTentiou of "systemic" iufection. So fer as my 
Information extenda, thia ia at preaent the best means with which we are 
acquainted to altaiü theseeiids; modifjing the treatment to meet special 
indications; using tonics, Htimiilanta and antipyretica a« may be iiidicated; 
partiiiularly remembering Ihat tlie drug which I have reeommanded is not 
to be given according to thö Uoaage laid down in tbe books, where it ia aaid 
that oue to two drams may be given an adult daily. (In the case just cited, 
I adminiatered honrly, for about one hundred consecutive hours, eight graina 
of the drug to a child five years of age, or nearly three and three-fnurtha 
drama (laily.) Should give proportionally larger doses to adulta. Should 
not decrease quantity proportionally for younger cbildren, aa they bear the 
drug better. Should give a quantity sufficient to prevent ayatemic infection 
if poBaible, and eapecially should I give the drug at short intervals as reeom- 
manded. Thus a^minstered there ia little opponnuiiy afEordod for absorp- 
tion of decomposing materiala from the diseosed aarfaces. 

" I wish to add, witliout going into detail regarding the variona and 
convinciog proofs of the beneäcial efiecta of tbe medication adopted in the 
caae just repcrted, tbat the progreaa from day to day, and the condition of 
the patient when the membraiie had diaappeared, was as aatiafactory as any 
case which I have ever attended. It may be pertinent to add that the 
family were sufRciently aniioua about tha termination, to carry onf. direo- 
tions minutely and intelligently. Thia may in part bave been due to the 
fact tliat they had loat two cbildren with the diaease, under other treatment 
I was Struck with the persiatency of their inquiriea as to whether they 
should wakeo the child to adrainiater tlie medicines, and they gave aa a 
reason for thia questioning, the fact that they had been admonished in the 
other cosea, that if the chüdrea alept soundly, they were more harmed than 
benefitted by being rouaed out of refreshing sleep to take medicine. Also 
they had been told that if tbe cbildren struggied greatly they need not insiat 
upoa the medicine being takeu, as if they were thus allowed to eiert them- 
selvea it would produce exhauation more than compensating for ihe benefit 
accruing from medication. I informed the parents tliat my own convictiona 
were opposed to those advanced, and, believing that the prostration and 
weak heart so often aeeu in diphtheria was due to the entrance into tha 
ayatemic circulation of poisonous material, and if such entrance of aeptic 
mattei' could be prevented, erhaustion would not occur ; therefore, I insisted 
that the child be awakened every hour, night and day, and the drugs ad- 
miniatered. I directed that if the child atruggled and refused to swallow, two 
persons administer it, one gently bat firmly reatraining her, the other giving 
the medicine. I predicted that after a few tneffectual attempts at resistanca 





the cliild would take the dniga oSered without trouble. Tnie enough, 
afier givtog h as above outliued three or foiir times, the cliild asked to be 
allowed to driok it from a gkss, and coütitiued tu do so uutil well, and 
iufürmed me at my uext visic tbat t)ie medicitie was " good," askicg that it 
might be given ofteiier. Thia much for the policy of allowing a sick child 
to be deprived of the benefits of medication because of mürbid eentimeat or 
neakuesB. It being admitted tbat the majority of deaths ia diphcheria are 
due to syst«mic iufectiou, or extension of the local deposition of uiembraDe, 
it seems iiicredible tbat auy conscieiitLoua physician cau calmly stand by and 
sIJow bis patieiit to die. wheu iutelligeDce in selection of remediea and 
firmnesa in their adminiatratiou will aluiost invariably efiect a eure, ffo 
medication will succeed in this disease, unless the admiiiistration fae thorough. 
It ie little lesB tbau manslaiighter to allov a. patient to die nithout aa 
eSbrt being niade to resiat the progresa of the diaease." 

The week following the reading of the foregoing remarks, I was 
calied to attetid a child aged 14 months, in the same family in which 
had occurred the case reported. Found alight swelling of the tonsila 
and adjaceot lymphatics ; a thin whitiah membrane covering both 
tonsils; tcinperature 102; pulse 143; respiration slightly accelerated j 
face fiushedj toögue covered with alight lür; had vomited once. 
Made diagnosis of diphtheria, and ordered treatment similar to that 
puraued in other caae. Next day, feeling indisposed, I requested a 
physician from an adjoiQing town to see thecase forme, which hekind- 
ly did. Calling at my house upon hia return, he reported that no 
membrane was visible upon the fauces; child bright and apparently 
coovaleacent. He espreesed (he opinion that the case was one of 
Pharyngitis, so often seen during the prevalence of diphtheria, and 
■woald probably recover without further trouble. As a precautionary 
meaaure he had directed that the medicines be continned until the 
followiug day. I then aaw the patient and found the fauces normal 
in appearance; temperature normal; pulse 110; respiration 24, 
Child appeared well and took nourishment freely, and apparently aa 
■when in health. Directing that the remediea be continued in grad- 
naliy decreasing doses for another day, I dismisaed the case, coticur- 
ring in the opinioa that a mistake in diagnoaia had been made, and 
that I had to do with a aimple pharyngitis. On the eighth day follow- 
ing I waa again calied to see the child, the parenta atating that for 
the past two nights there aeemed to be some nasal obstruction which 
prevented the child eleeping with cloaed niouth. During last few 
hours thia interference with reapiratiou had increased to such an 
extent that the child kept the mouth opcn cootinuously, both whea 
awake and when aaleep. Haatening to the houae I found the diphtheri- 
tic membrane completely filling the nostrila and protruding anteriorly. 
Esamination of the tfiroat alao diacloscd membrane on poat-phar- 
yngeal walls, uvula and covering poaterior third of tonsils. The medi- 
cation before employed waa again broaght into uae ; the spray being 
forced aa far as possible into the anterior nares, in addition to thö 
other methoda. The following day there was sufficient retraction or 
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shrinking of the membrane occluding the noatrils to pemtit the apray 
being forced tbrough into tbe postnasal Space. The membrane 
rapidly diaappeared, aod after four days none was perceptiblo, eitber 
in the throat or nose. Tite cbild rapidly regaiaed atrength, aad aller 
two day8 further treatment was again diacharged. I believe tbia 
caae was, at the beginning, oDe of diphtheritic a&ectJon, and that the 
thorongh use of the drugs at the coiamencement cauaed the membrane 
to disappear from all parts exposed to view, bat that a small foci 
Bomewherc in poat-oaHal apace (poasibly upon poaterioi- aurface of 
Boll palate) was left after the örst attack, which upon the discon- 
tinuanco of tho remediea, had gradualty extendcd nntil the post-oasal 
apace and both nostrila were completely filled, This illustrates two 
inatters of importance. First, that in casea where the diaease ia 
aeemingly aborted, no examination can be inade in a young cbild 
sufBciently thorough to dctermine whether or not the mucoua surfacea 
are entirely free from the pregence of falae membrane ; and second, 
that in a caae seen early, and in which the morbid procesa ia apparently 
arrested, the continuance of the remedies for two or three daya 
longer ia not aufficieiit in every caae to thorougbly eradicate the dis- 
eaae. It will of courae depond upon whetber the remainiog Didus 
of morbid material ia located in a aituation where it ia exposed to 
tho füll action of the administered druga, or whether, lying in some 
iuacceaaible region, where the remedy faila to come in contaot with 
it at all, or if at all, does ao incompletely. It may be that such a 
condition would happen but raroly, but bearing in mind the possi- 
bility of thia occurrence, it ia well to continue the remedies for 
aeveral days, or keep the patient under close Observation after diacon- 
tinuing their use, for a euiBcient time to guard agaiuat exteosioo of 
the membrane to tlie degree which occurred in the caae reported. 

After the recovery of thia caae, the houae {including cell ar) was 
agaJQ thorougbly disinfected by the fumcs of sulphuroua aeid. Nei- 
thcr the two remaining children, uor othera in the houae using the 
same halla and cellar, liave since contracted tbe disease. Thia ohild 
was probably infected from the aister firat aick, through the medium 
of the mother, who attended the eider child throughout her illneaa, and 
declined to cease nuraing the latter patient during the meantime. 

I would State that by combining glycerine in the proportiou of loz. 
to tbe 8oz. spray aolution, its effiaiency ia apparently increased, the 
glycerine enabling it to the more readily become dcpoaited and 
diffused upon the mucoua and pseudo-membrane ; it also remains longer 
in contact therewith. One effect of the benzoate of soda, which I 
find ia not commonly borne in mind by physicians (if generally 
known), is a peculiar exhilaratioa or excitement bordering, in aome 
caaes, oo active delirium. Thia condition uaually appeara in those 
severe caaea where it is found neceaaary to push the remedy in füll 
doaea for several couaecutive days. I am quite well aatisfied that 
such intoxication ia more apt to occur and prove troubleaome, in 



caaca where, for Bome reason, it seems inadvisable to begin the 
treatment by the aduiinistration of mercury, I bave never obserTed 
theae Symptoms, savc in a very mild degree, where the mercarial haa 
been given at the outset. Whether this preliminary hepatic stim- 
nlation and unloading of the digestive tract; thua promoting in- 
creaaed activity of the nutritive functiona; or the possible modifica- 
tion of the nric acid formation or elimination is aufScient to explain 
the better toleration by the System of the benzoates, I am unprepared 
to State. I aimply State the facta as I have observed them, leaving 
tho esplanation for futare study, The continued adminiatratiou of 
mercury throughout the diaease, is in many casea harmful. 

Now a few words as to the theory upon which the treatment oat^ 
lined, is baaed. Pirst, I wish to State my belief in the duality of the 
diseases knowo as paeudo-membranous laryngitis, and diphtheria. 
Araong my reaaona for believingiotheirnon-indentity are the foUow- 
ing. The prcaumable non-contagiouaness of membranoua croup; I 
have never seen the diaease contracted by a second member of a 
family, though no measurea of Isolation have been excrcieed, while it 
13 quite common for several members of a family to contract diph- 
theria. In membranous croup death occura from apncea, in diph- 
theria from asthenia. After tracheotomy in croup the edges of th^o 
wound are not covered by an extenaion of the membranous material 
from within. In diphtheria the edgea of the wound are nsually 
qciokly invaded. In the former disease there ia little or no teudeocy 
to hemorrhage ; in diphtheria auch tendcncy is common. 

The paralyaes so commonly foUowing diphtheria are not commonly 
Been after recovery from membranoua croup. The lymphatica are 
not ordinarily involved in membranoua croup, while the oppoaite is 
trne aa regards diphtheria.' Laatly, I am not aware of the record- 
iog of a case in which the membranoua esudation has been commnni- 
cated to an esternal vpound in caae of membranous croup, while 
such acccident ia not uncommon in diphtheria. 

As regarde the locai or constitutional origin of the diaease, I think 
itnnquestiouable that the preponderance of evidence is in favor of 
the former. Although such be the caae, and the diaeaae is primarily 
local, nearly every caae becomea constitutional before being aeen by 
the physician. When seen, therefore, we have a constitutional diaease 
with which to deal, and auch constitutional State may be continued 
and increased by anto-inoculation. 

To return to the theory upon which the treatment recommended ia 
baeed. Bearing in mind the indications to be met, in succesafully 
combating this diaeaae, viz. : to render aaeptic the local mem- 
branous aurfaces ; prevent systemic infection, and last, if poasible, 
prevent extenaion of the local diaease to adjacent tiasuea, and to 
Bupport the patient; we find the first indication met by our frequent- 
ly repeated spraying of affeoted surfaces, alao very Ükely to some 
extent by the contiuuoua inhalations of tho powerful germicides con- 




Btantly impregnating the atmosphere as they are carrled in the steam 
geoeratcd as described.* The second iodication is met by the 
admiDistration of the calcium sulphide, as also very possibly from 
the benzoate of soda taken intercally, and also absorbcd from the 
mucoua surfaces; the stcam inhalationa may alao contribute to the 
aame etid. The third indication is met by the spray of soda, which 
I am now io the habit of reioforcing when neccsaary with a solutioa 
of equal parts of a 15 vol. Solution of peroxide of hj'drogen and 
glycerine. This is the most powerful, noo-irritating astringent 
disinfectant with which I am acquainted. By its astringent effcct 
npon the tissues surrouudiog the local dcposit, it seema to cffectaally 
prevent any extenaion whatcver of the false membrane. My practice 
has been to use the bcuzoated spray every half hour from the firat 
Visit; if at any time I note any tendency to estensioQ of the deposit, 
I direct that the hydrogen per-oxide shall be sprayed thoroughly 
over the surfaces every three boura, atill contiouing the benzoated 
spray as before. In uo case when so used have I seen any exten- 
Bion of the disease. In leas than one-ha!f tbe cases do I reaort to it 
at all. If there is evidence that septie abaorption is progressing 
from beneath the pBcudo-raembrane, attempta shonld be made to 
disaolve thia protective shield by papain or trypsin. If there is 
any tendency to hemorrhage from the affected membrane or adjacent 
parta, it ia instantly arrcsted by the peroxide spray. (Incidentally, 
I will State that thia has also been of great service to me in epistaxis, 
several severe casea, idiopathic and following Operations upon the 
nasal pasaages, having been instantly controlled by its use). 

The peroxide, aa you aro aware, ia a most potent antiseptie, 
deodorizer and disinfectant. Its use, thcrefore, in diphtheria is 
peculiarly bencficial. It decompoaes at temperatures above 65 F., 
but if kept below that point retains its properties apparently io- 
definitely, I have aome which was purehased nearly two yeara 
since, and is now as efficient and active aa ever. Tbe patient is sup- 
ported by the free administration of liquids, preferably milk. The 
conclusiona arrived at, as stated in the paper read in 1887, have 
been sustained by continued experience. One atatement made by 
me at that time I wlsh to correct. That is in relation to the use of 



• Wlieo the odor from the 8teain lohalatlons proiluced as aboye deacitbed, Is 
partlculnrly offensive to the patient or tlie attendanta, I have latteriy used in its 
atead a vapor prodnced by buming a candle eompoaed of loiilne Idr., Acid Sall- 
cyüc idr., Paraffine 24 ot., the saiuc having been prepared for me accordlng to 
my dlrections, bj J. H. Loaee, Fhannacist, this city. The vapor thna produced 
is nearly odoTleas, and so far as I ain able to detenuine is as effectual a dlalnJFeC' 
tant aa the liquid combination described. Fnrtiier, It 1b a most eSicient deodoii- 
zer. Ah yon will remember, the dlalnfectaiita In ttio liquid consiBt oE car1)oUc 
acid, turpeiitlne and eucalyptns; while In tbe vapor from the candle, tjiey are 
iodine and carboUc acid fthe latter from the decompoaitlou of the Ballcyllc acid). 
If It should be Bhown that the diphtherltlc bacllU are more sosceptlble to the 
toxlc Inflaence ol one 01 otlier of theae aubstances, tbat would govem the 
oholc«. 
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antipyretios. I said in tbe foriuer paper that I should approve of the 
naeof atitipyreticaincertain conditioiis. It aeoms imposaible for me 
to conceive of any conditioii,liabIe to occur in the course of a case of 
diphtheria, in which tfieir use would be wai'ranted. I have uever 
resorted to theni in thia diseasc, but in hastily ihinkingof the matter 
while writing the firat paper, it was my iinpreaaion tbat caaea might 
sometimes occur in which thoir uae would be of benefit, Further, 
and more matare consideration of the aubject, convincea ine that 
Bach a Position ia untenable. With llio vast atnount of literature 
at band concerning their use in this and other diseaaea, all teoding 
to impreaa the fact that any romedy which ia aufficicntly potent to 
quickly lower tho temperature, invariably tends to depreaa the heart, 
together with peraonal experience in other diaeaaea which coincidea 
,.lth this opinion ; and remembering the tendency to heart failure 
in diphtheria, I repeat, that in my opinion, one ia not juatified in 
adminiateriog antipyretica in this disease. This rauch wiUiout re- 
gard to the, as yet, but theoretical suppoaition, of pyresia being, in 
many inatancea, a conservativo process, I have said littlo of the 
treatment uaually adopted by thoae writera with whom we are most 
familiär, partly becanse I feit that all would bo cogßizaot of their 
methoda, and partly becauae I beüeve their treatment to be lesB 
practicable than that here recommended. 

1 am awarc of the metliod of adniinietering teaspoonful doses every 
half hour, of the tincture of the cliloride of iron, as recommended by aome 
of our New York brethren, and hare no doubt good reaulta might 
follow from the ingestion of the contained alcohol, aa well aa from 
the astringent and antiaeptic action of the medicaraent locally. But 
aa a matter of fact, it is very difficult to ioduco a child to awallow 
and relain such doaea of iron. I have attempted it, and find that it 
ia many timea vomited soon after bcing taken. Thia interferes with 
nooriabment, and produces exhaustion. In aome caaea, it is aaid the 
iron will be retained if ita ose be persiated in, when vomiting follows 
the Erst few dosea, The method of Jacobi, to which I alUided, of 
giving bichloride of mcrcury frcely, as alao alcohol, etc., has beea 
re-inforced, as recommended by him latterly, by local douching of 
the parta with antiaeptica by meana of the ayringe ; or if ear Symp- 
toms be prosent, he recommenda that the patieot be aeated upright, 
with head inclioed alightly backward, the physician or nurse being 
behind the patient, when, the head being firraly beld with one hand, 
the other, holding a apoonful of the antiseptic, in carried to the 
nostril, and tho Solution slowly poured through into the posterior 
iänces. The nae of the Solution by either method is attended with 
conaiderable more diffieulty than that suggeated in thia papor, while 
it has the disadvantage of requiring the personal attendaoce of the 
physician or a apccially trained aurae at each douching ; otherwise 
the nasal cavities will fail to be thoroughly cleansed, and bungling 
attempta to control a struggling child will caase annecessary ex- 
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bftnstion. Prof. Bartitolow advigea SDiphar, lime water, lactic acid 
locallj, as aUo üihalationa of steam from fresh lime upon which 
water is poured. He preventa systeraic infection by the use of 
alcohot and iodine i&ternatly, and nses quinia. Dr. J. Silas Cohen 
useB the chlorine water, before alluded to, as also disinfectant sprays 
in tlie Bick room, and administers alcohol intcmally. He adviaea 
that pieces of ice be kept in the mouth, renewed as occasion de- 
mands, and givea carbonate of animonia if failure of tbe vital powera 
threatens. He adviaea local appHcations of tincture cLloride of 
iroD, by nieana of a awab, to the local paeudo-iucmbrane. Lieber- 
meiater advisea, and aeeraa to rely almoat solely upon the local 
application to the diseased surfacea of sulphur in powder. Tbia 
probabiy acta by tho aulphur undergoing oxtdation and liberating 
sulpharoua acid. He Iceepa tbe patient in an atmoapbere saturated 
with antiaeplic apraya, administera nourishmcnt and atimulanta freely. 
Application of ice to the neck, externally, ia also recommended. 
Camphor, amuionia and quinia are used to auatain failing powera. 

These rarioua methodsare mentioncd to illuatrate that tho object 
of trcatmcnt everywhere recognized as of primary and vital im- 
portance, ia the local cleanaing and diainfection of the affected sur- 
facea ; prevention of systemic infection, and aupport of the patient. 
The more lowered tbe nutrition, tbe more rapidly does the paeudo- 
membrano extend. If the indications mentioned can be fully met, 
the diaeaae is rendered mild and innocuoua. In my opinion they are 
met by a pursuance of the courao aa marked out in this paper. Tho 
illustrioua Sydcnham saya, "True medicine consiats in the dts- 
covery of the real indicatioua, rather than in the excogitation of 
remediea." I am not prepared to State that the benzoate of soda 
ia a specific for the eure of dlphtheria. It may even be conteuded 
that tiio local action of the drug is no difierent than would result 
from a thorough cleanaing, at freqnent intervala, by pure water alone. 
Thia I am not prepared to admit, and aa to the valuc of the bcnzoates 
in preventing aystemic infection, it ia recognized by Bartbolow, wlio, 
in writiug of " ülcerative Endocarditia," aaya, " Ab septie moterials 
are circulating through the blood, the benzoate of ammonium or 
ealicylic acid ahould be adminiatered freely." — (Page 263, Practica 
of Medicine.) The pecnliar toxic effect following ita uao in large 
doaea, continued for a considcrable timc, ahows that the remedy ia 
not inert. Aa ia every caae in my own practice, aa also in the 
practica of others with which I am familiär, where theae toxic Symp- 
toms have beon noted, recovery haa taken place, even though the 
disease may have been of a more than uaually severe type, it leads 
to the inference that the drug may posseas some apecißc properties. 
Suspecting that the aymptoma mentioned might be due to the action 
of the Hoda Compound upon the renal aecretion, the urine was eare- 
fully examined in the last two caaes in which such phenomena were 
present. Nothing waa diaeovered tending to aupport that theory. 



If anytliing, there seemed leaa albumin tban ia freqaently found 
during tbe progreas of diphthcria, I have said nothing of the heroic 
treatmeot sometimes advocated, aa the administration of 40 graia 
doses of calomel at frequent intervals ; Bwabbing of the affected 
Burfacea freely with atrong aolutiona of nitrate of ailver; Saturation 
of tlie tiaauea of the body with alcohol, etc. Regarding tbia latter 
method, which aeema veiy populär in somo quartera, it appcara to 
commoad itself to mauy becauao it aaves all thougbt, and ia so easily 
adminietercd. I am reminded of tbe practitioner I met last winter 
in one of the large weateru citiea, who, od being aaked wliat he con- 
Bidered the best treatment for diphtheria, said : " As soon as I see 
the case I order a half tuiubler each, of whiskey and glycerine, re- 
peated every hour uatil tbe patient is drunk, then keep him so until 
recovery or death ensues." I inqmred if the raortality from diph- 
theria was large ? to which ho replied, " Yes, more than fifty per 
ceut. ofthose affected die." Conaidering the trcatoieut, what other 
result could be anticipaCed ? Still, there are phjaiciaua in this State, 
who, to-day, puraue practically the sarae metiioda. Doubtieas all of 
them conaider diphtheria a moat dangeroua diaeaae. 

The abuae of calomel or alcohol in tbe manner described, caunot 
be too Beverely coDdemoed. The pbysiciaa ahould not add danger, 
to that already existing. The caustic applicationa to the faucial 
mucous membrane have, I tbink, beeii provett of no more Utility thaa 
other leaa severe measurea. Älcoholic stinmlants ahould be uaed ia 
thia diseaae, in preeisely the aame manuer as in alt other diaeaaea; 
viz., whenever indicated by a failure of the vital powera, as shown 
by a frequent, feeble or intermitteot pulse. Its routiue administration 
in all cases, frooi the beginning to tbe termination of the diaeaae, 
ia, I faelieve, more injurioua than beneflcial. Id conclusion, I would 
recall your attention to the fact that the treatment, as herein laid 
down, tneets the iudications aa recognized by all autborities. The 
Bulphides prevent ayatemic infection; the benzoated aoda, whether 
aa a simple cleansing agent or otherwise, rendera the affected surface 
aaeptic, and limits or prevents extensiou of the paeudo-membrane, 
botb in depth and superficially. When this ia not aufficient alone, 
the use of the per-oxide of hydrogen re-ioforces its actioo; tbe 
Bprays and the constant inhalationa of steam with which the atmoB- 
phere ia impregnated, carrying also powerfui diain fectanta, prevent 
estenaion into the larynx as elsewhere; the internal administration 
of the soda Compound has, I bolieve, a powerfui aetion in preventing 
the asthenic condition ao often present. The lasativo at the be- 
ginning unioads tbe primas viED, and places the digeative apparatus 
in the best posaible condition to allow of the carrying of ibo nutri- 
tive processes to the higlieat point. All of the remediea (if the 
calcium sulphide is adminiatered in pill form, or with very young 
ohildren tbe pill crushed, and given in some tbick aubstance, as 
jelly), are nearly or quite taateleas; the only taste of tUo soda 
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mixtnre beiag of the cinnamon water, which may be chftoged for any 
otber fla?ored vrater if ciiiiiaiuoQ ia not liked. Tliuä one of the 
formidaltle difficulties attending medication in cliildren iä overcotnc. 
üsing a liaud atoinizer, with a soft rubber tube attached, as bore 
showD, tlie nosLrila, p03^na9al Space, and entire throat can be kept 
perfectly clean withoat tlie necessitj of raising tbe child from the 
pUlow, aud many timea without awakeniag it; and last, everytbiog 
conoected witb the diseased surfaces bcing so thoroughly disinlcclod 
from the outset, otber mcnibers of the family are less Uable to con- 
tract the disease. Of coarse it \a oot necessary to refer to what 
every intelligent practitioner is in tbe habit of doing, in thia aa every 
infectious disorder, viz., insiating that the clothing, bodding and 
excretiona etiould be immediatcly disiufected as removed. On the 
recovery of the patient, the room (prefcrably the entire bonae) 
ebould be tboroughly diäinfected by sulphurous acid gas, or otber 
efficicnt meana. If complete isolation of the younger membcrs of 
the family bas beon enforced, seldom will it happen that more thaa 
one case of tbe diseaae will occur io llie aame family. Tbe treat- 
meut advocated possesscs all tbo elements of good whicb may be 
claimed for otber methods, while devoid of the dangera attending 
tbe use of some of tbcui, and tbe diaagrceable features of nearly all 
of them. Tbe faitbful employment of the troatment does not pre- 
vent a resort to alcohoJic etimulants, tbe iron preparationa, etc., 
Bbould tbe sarae bo intticatcd; and botb from tbeoretical and prao- 
tical considerationa I am Icd to believc that if tbe treatmcnt is 
conacientioualy carried out there will be few caaes of death from 
dipbtberia, and tboao caaes will bo such aa have inaidiously progresaed 
nntil fatal eystemic infection baa taken place beforo the diseaae is 
recognized. 

One Word in closing. 1 hope the matter has been made aaffi- 
ciently plain that no one will look upon thia aa a specific '> benzoate 
of soda treatment," as has been done; with the resnlt that all atten- 
tion has been directcd to tbe aoda Compound, and otber indications 
remained unfulfitled. Il will not suffice to render the aurfaco of the 
paendo-membrane aseptic by frequent cleansing, wbile from the 
deeper parts septic infection is aliowed to occur. Neithcr will it bo 
of benefit to eodoaTOr to provont auch aeptic infection by adminis- 
tration of calcium sulphide, etc., and allow the poisonoua materials 
to accumulate in tbe poat-naso-pharyngeal cavitios, ünderstaoding 
juat what it is wished to accomplish, the remedies are intelligently 
admieistered. Wben any indication fails to be met, it is kuowa 
whicb drug needa re-inforcemont. In auch manner, and auch ouly, 
can this, aud otber aerious disease, be satisfactorily treated. I thaak 
you for your attention. 
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1* 



ibfchou das Leiden, deffen Temperatuigaiig icfi \inl«rrufiS( 
will, iclion einem Hippocbates ^) nicht gänzlich unbekannt 
Iq gebührt doch dem englifchen Ärzte Robert Wm'ir un- 
1% daa Verdienft, zucrft eine treue und forgialtige Befchteibung 
Kraiikheiisbildes gegeben zu haben. Durch feine in Edinburgh 
Jahre 1768 erfchienene Abhandlung « Observations oti the 
of the brain » wunle die AufmerkTamkeit der ärztliebeo 
auf diefe bis dahin als befondere Aff'cetion der Meningen 
it geni^eud gewürtUgte Krankheitaform hingelenkt. Seit ihm 
lan fich auch daran gewöhnt, bei der Meningitis tuberculosa 
Ei-guß in lue Ventrikel anzunehmen, und mit Güehsant*) 
i'\rAA-oi>T;^), die tlie tuberknlöfe Natur des Leidens zuerft 
iit.'ii, dann mit Paeent, Maktinkt, Gerhard, Rukz, Riluet 
Iarthez das Wefen derfelbeii in einer tuberkulöfen Erkran- 
i[rr Meningen der Gehimbaüs zu fuchen. Ru.liet und 
ii:x,''\ die ErJ^n, welchü lÜe Meningitis tuberculoBa von der 
i^ilis simplejc ibharf ti"ennten, deren Sitz meifl die Oberfläche 
li luilphären ift, nahmen als die charakteriftifchften paÜio- 
I iüiatomifchen Unterfeh eidungsmerkraale der tul>erkulöfen 
i k'ii Sitz derfelbcn an der Baus imd den Ei^uß in die Hirn- 
itvhWii an. 

Seit dem Erfcheineu von Robeht Whytt's Abhandlung ift 
an zwar die Meningitis tuberculosa der Gegenfland zahlreicher 
pbciten gewefen, fo daß in unferer Zeit diefelhe in pathologifch- 
latomifcher, fowie in klinifcber Beziehung als wohl erforfcht bo- 
_. ichtet werden darf, in den moillen, auch fehr volllländigen Ab- 
Rmi'llmigeu ift jedoch die Temjjeratur fafl gänzlich unbertickliehtigt 
■II, während der Piüs "weit größere Beachtung fand. S(i 
■ dies fcheinen mag, fo erklärlich ift diefe Nichtberüok- 
II'-' der Tcmperatiir in diefem Leiden. Denn der Beginn 
ii]ieraturfteigerung entzieht fich fehr oft der Bt^obachtung, 

iE-, H. de morbie L. II. Cap. VI. Edit. CnARitKU. T. VII. iis^.65e. 
Möningite in DictiodBaire. 1827. ') Journal hebdoraartiiire. 1830. 
iliniqiie et pr!tti(]ue des nialarties des PnfantB. Paris 1843. 




.-iitwiilcr weil in den i-rften Tagen des fchleichenden Anfange der 
Kniiiklii-it kt'iiic Ik-oluchtunp getuocht wird, oder weil da« häufige 
Viirliimdcnfi'in vnn ('oTn)ilioutionen lÄreits die Temi>eratur beein- 
lliillon. lliofc Tlmtfiiclii-n erklären uns einerfeits die ni^atiren 
Ki'fultiiti' riiKT Aii/iilil vcn Unterfuclinngeii und andererfeits die 
;il»V(-ifli.iiii(ii Anliohtcn vcrfcliiedencr Beobachter bezüglich dea 
TcmjiiTutiirfiiiiifii'w \»\ der tiiberkiilüfon Meningitia. Ich hoffe nun 
iliirih ZuIiiTniiieiiftdlcn einer Reihe von Fällen aus der Literatur, 
l'iiwie ihii-cli eine AuKulil von Fallen aue der Heidelberger Kinder- 
und Poliklinik, die mir Herr Hofrath Profefibr v. Dusch gütigft 
ülH'rliillen hat lunl über welehe genaue thermometrifche Angaben 
vorbiniden lind, zu einem iiolitiven Refultate zu gelangen, wenn 
ieh aueli von vornherein überzeugt bin, daß es fchwer halten >vird, 
im (iange der Temiieratur eine Gcfetzmäßigkeit zu entdecken. Ich 
will nur nnch einige kurze hiftorifchc Erörterungen vorauarchicken. 

Vor tlen feehzlger Jiilircn hatten wir noch keine genauen 
Temiieratuniiellungen hei Jfeningitis tuberculosa, erft Jeit diefem 
Jahrzehnt Iwlitzen wir cxaeterc Mcffungen über diefelbe. Die älteren 
Beolwichter, fo auch RobektAViiytt^), machen zwar einige Angaben 
ülter das FielKT, da lie indeüen keine Unterfuchung mit dem 
Thermometer maehten, vielmehr ihre Angaben auf fahr unficheren 
Untcrfuehungen honihten, wie auf Schätzung der Wärme mitteilt 
der Hand, auf Vorhandenfein geriitheter Hautflellen oder auf dem 
Puls, fy kann von einer exacten MeiTung nicht die Rede fein. 

Uie fiiiiteren Autoren befchäftigten fich hauptfächlich mit dem 
]iatliol"}rffeh-auat'nnifohen Befund und l^ten das Hauptgewicht 
auf die cutziindhclie C-ongoftion der Meningen, wie Quin*), Gölib^), 
ÜHAeHET*), Senn^). 

In feiner Abhandlung über Hydrocephalus ivird etwas fpäter 
vnn Itabd") das Fieber envähut, und ift es nicht ohne Intereffe, 
daß fchon er demfelben jede Charakteriftik abfprach. 

Dai-auf folgt Hkxke'), der eine erft« febrile Periode, eine 
mittlere ficbcrfmie und eine Endiicriode hervorhebt; in der End- 
jieriwlc erreicht nach ihm das Fieber die höchsten Grade. 

Fabre und CossTAST')conItatiren unregelmäßige Fieberanfälle, 
iH'fehäftigcn lieh aber, fdwie Kvfz'), Pafavoise '") und andere Au- 
toren diefer Zeit liauptfilchlich mit der Frage der tuberkulöfen 
Natur der Kiankheit. Die zahlreichen Arbeiten diefer Zeit laffen 
die Temperatur meill unberuckfichtigt, oder diefelbe bildet wenigft^na 

') Op. cit. ') A Treatise on tbe dropsy of the brain. I-ondon 1790. 
*) Praküfche Abhandluoifen über dio vorzügHchften KranWieiien des kind- 
lichen Altere. Wien 1815. •) Eseü aur rhydroefiphaJie ou hydrop. a^ue. . 
Paris 1818. ') Recherchea ftnatomiqueB-pathoIogiques nur !a Jlöningite a^ue. 
E'ariH 1823. ') Dictionnaire des SdenceB uiödicales. 1818. ') Kindwkrank- 
heilen. Frankfiirt 1818. ») Memoire inöJit 1836. •) Thtse de Paris. 1835, 
'") Op. dt. 



»nie (ieii üeyicnfland fLir^ramci' Bctiaclituiig, bis wir mit dem Jalirt^ 

■ I843 ivifider etwas genauere Angaben bei Rilltet und Barthez') 
■fiber da« Fieber tiiideii. Von diefeii berühmten Autoren wird das 

■ lieber im Prodmmalfliidiuni geleugnet, es beginnt nach ihnen erft 
f üiit dem wirklichen Anfang ilcr Krankheit, manchmal mit leichten 

S^chtittelfröften, die höcliften Fiebergrade worden ain Epde beobachtet. 

Jetzt tritt eine Paiil'e von faß einem Vicrteljahrhundert in 

fliT Beobachtung des Fiebers ein, wir finden keine nennenswerthen 

l Ajtgftbcn während diefer Zeit über das Fieber vor; die Fieberrefni- 

l'tafp beruhen wieder meift auf Pulsunterfuchung, und wir kommen 

' zu beflimmteren Ergebuiflen mit der Einführung der thci-mo- 

liMtrifchen Exploration am Krankenbett. 

I Wunderlich*) bef|jrieht in feinem klaflifchen Werke den 
■«ebpn'erlauf bei der Meningitis tubei-culosa ungefähr wie folgt: 
^Pa die Krankheit fchleichend beginnt, fu entzieht lieh der Beginn 
^er Temperaturerhöhung der Beobachtung entweder dadurch, weil 
P*'©li in diei'er .Zeit keine Beobachtung gemacht wird, oder weil 
*rl»andeiie andere Störungen bereits Temperaturfteigeiimg bedingten, 
jährend des Verlaufs weehfeln Exacerbationen mit Remiffionen-K 
zuweilen trete mehrtägige Apyrexie ein, gewöhnlich fei det 
rjJUs remittirend. Sub fineni vitae fleige die Temperatur nn«H 
ifinah ms weife , gewöhnlich finke fie, vorher febril, falt bis zucfl 
B**»"«;!. In der Agonie ßnke iie entweder fort oder es tritt nochB 
dem Tmle eine bedeutende Steigerung ein. Der Puls d&-\ 
Jeu nehme an Frequenz immer zu, bis faft zum Moment, 
Br®l«Iieni das Herz feine Pimctionen euiftollt. 

Erwithiifnewerth ilt die Anßcht von A'ottEL^), nach ihm ver^ 
[*ttft eine nur auf die Meningen befchrankte Tuberkulofe über-j 
l3|it ohne Fieber. 

Dagegen hebt Roger*}, geftützt auf zahlreiche Unterfuchungea 1 
Temperatur bei Kindern, eine große Unregelmäßigkeit 
^»nperatui'gange der Meningitis tuberculosa hervor; indelTen foU'' 
i Temperatur nach ihm «ueill keine fehr hohen Grade zeigen- 
Steiner^) weift auf das plötzliche Steigen der Temireratui bis 
r 40,0 am Ende der Krankheit hin. 

Derfelben Anlicht iftHKSNiG"), der im Beginn der KrankheifcJ 
' miifiiges Fieber iah, während die letzten Tage fehr hohefi 
^d»r aufwiefeii. 

Nach Oekuaru'} und Boül'Hüt*) zeigt die Kr.mkheit manch'''d 
l im Prodromal Radium unregelmäßiges Fieber, etwas tiefer i 



Op. dt. ') Hhb Verbiihon der K\a< 

. ... ») Lflirimch lii'i- Kiiuli'i'kriiiiklu.itii 

'■liliiques nur W-t- mulallii■■^ -l-- Irnfuiiri'. 1'; 
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1« üniie in Krankheiten. Leipzig _j 
Kilangen 18ß3. *) ftecliercheft 
IS IB7a. ^j Compendiuia der 
uli iler Krankheiten des Kindes. 
Iicilvn. Tcltjingen 1871. ") Traih; 



dci' Mitte der Kmiikheit, vor lieiii Eudo Irt^tf eine bi-duiitBiid« 
Temptratiirfttigerimg cio. 

,\bchambaci,t ^) hebt hervor, daß fchoii das Prodronuüftadiuni 
Fieber aufweile, welches fich durch Schnelligkeit des PulTest und 
Erhöhuug der Temiieratur darltellt, dnerelbe zeige continuirlich 
remittirendeii Typua und werde immw ftärker, je weiter das Pro^ 
dronialHadium vorrückt. Die Krankheit felbft zeige am Aiifauge 
liedeutendere Gnuie, in der Mitte linke die Temjieratur in ütwaa, 
wogten Ans Ende die hedeutendften Steigerungen aufweife. 

In Bektai.ot's *) Abhandlung über MeningitiR tubercnlusa dw. 
Kinder ift auch der Uuregelmäßigkeit des Fiebers Erwähnung (_ 
thaii. Der Beginn fei entweder normal oder zeige nur mäßiges 
Fieber, mit intiTcurrenten Exacerbsitlonen bis gegen 39,5, am Enie 
liehfilt das Fieber diefen Typus bei, ixJer es trete ein plötzlicih» 
Steigen oder Sinken ein. 

In den PaiüiiT Thesen von Leroitx*) und Boutan*) erreicht 
Alf Temperatur wähi'end der Krankheit höliere Gi-ade, auch fchffll 
das Prodrunialftadium zeige elwai Fieber, die höelilleii Tempeiar 
"' ren beobachte man gegen da» Lebunecnde. 

Hehoch'') conitatirt, daß die Meniogitis tuberculosa duruhaUt 
äne charakteriftifche Fieberkurve zeige, der Krankheiteverlanf fei 
pit erheblichen Schwankungen der Temperatur verbunden, die 
~ icerbationon fallen fall immer auf den Aljend. Vor dem Tode 
^te in den nieiften Fallen eine rapide und i'ehr hohe Tenipe- 
»turlleigerung ein, nur leiten linke diefelbe auf 'AS — 39 VL>r dem 
Tode. Die tlii.'Hbezü^iliclvn Falle, aua welciien Henoch diefen Schluß 
zieht, habe icVi gcfn.miuelt und werde fie in diefer Arbeit veiTverthen. 

d'EfPiNE und Piiiot'') bcobai'hteleji fehun im PrculromalAadium 
Pifbrr, in den letzten Tagen erhöht lieb die Temperatur auf ^,0 
l'ii lu.rj und errcieht ihr Maximum 41,0 — +1,5 im Äugenblick 
de-; 'l'oileH, nach welchem fie noch einige Minuten zu Aeigen 
fortlUhrt. 

Thowsseai:') fah die Krankheit mittf'röfteln beginnen, die Mitte 
der Krankheit verüiuft nach ihm fieberfrei, das Ende zeichnet fidi 
durch Temperaturfteigerung aus. 

Smith*) beolmehtete während der Kmnkheit einen unn 
mäßigen Fi eher verlauf, vor dem Tode ftieg die Temperatur '«?' 
weUen auf 106—108 F. = 41,1—42,2 0. 



') Dii'tionmüre encydopfidiiiue Am Stdencea mötliculea. Tiiria IflTBi 
*) Jalirbimh für Kinderheilkunde. 1876. ') De la MöningiM) tuberculen« 
ilf t'enfiincf. Paris '877, •) KMftai aur la tempörature, le pouls et respira^ 
tiuii ilitii.« In Mf'iiiii^'ite tiiliprciileuBe dee enfanta. Paris 1877. *) Ciiüit£- 
Aniiuii'ii. N. F. IV. Ufilin LSTü. •) Grundriß der Kinilt'rkrankheiten. DeutTgli 
von KliiviiliLUiH. Lciiizi^' 1K74. ') Clinique mMieale. Paiis 1B7". *) CHmcd 
fltii.li.'N uf iliHfaHe In riiil.lren- I/jndon 187B. 



TCHIN^), der fich auf 38 Fälle ftützt. kommt zu dem SchluIU' 

11« Temperaturerhöhung in ehiem oder zwei Stadien, fetten fei 

's Temperatur während des ganzen Verlaufes ei'hfiht. Der Tem- 

ntargaiig fei unregelmäßig mit gewöhnlich remittirendem Typus. 

Aus diefer kurzen iüftnrifchen Zufiimmcuftellnng erfehen wir. 

ä verfchieden die Temperaturverhältnilfe bei Meningitis tuber- 

L von den vorfchiedenen Beobachtern daigeltellt wurden. Ich 

1 nun verfnclien, ob ich dnj'ch Anfüliren ftatülifcher Zahlen zu 

1 pofitiveu Ei^ebniffe gelangen werde, und theile ich meine 

i 3 Kategorien ein. I. Kategorie: Fälle, die am Todestage 

1 — nahezu Normal — oder mäßig erböte Temperatur auf- 

I hierher rechne ich die Fälle von 37,0 — .38,5. 11. Kategorie: 

, die am Todestage höhere oder fehr hohe Temperaturen auf- 

ha, die Fälle von 38,6 und d.arüber. III. Kategorie: Fälle, die 

I Todestage fubnoiTOale oder fehr tiefe Tempemtur zeigen. 



I. Kategorie. 

1. Fall. Franz Herrmami, 2 Jaljro alt, wurde um U. Mai 
{73 wegen Cositis in die Heidelberger Kinderklinik anfgenomnjen. 
[ 1. Dezbr. traten die erllen menmgitifchen Erfcheinungen auf. 
iflbertabelle. 



L'jtQl 



Mrgs. 

1. Dezember Temp. 37,ü 

2. . .. 37.» 

3. • ■ 37,8 

4. . . 87,8 

5. - • 38,0 

6. . . 37,8 
38,0 
38,4 
39,0 
38,8 
38,4 
37,8 
37,8 



11. 
12. 
13. 



Mttgs, 



38,(i 
38,6 
■38,6 
39,2 
38,6 



AMb. 
37,4 Puls 
38,4 . 

38.8 . 

37.9 • 
38,3 . 
38,2 • 
38,0 > 
38,2 
■38,2 
39,4 
38,6 
38,2 



100 
136 
140 
128 
80 
180 



Section am 14. Dezember, 9 Uhr Vormittags. 

Bei Etüffnnng des Schädels entleert fich viel Fliilligkeit. An 

[■ Gehirahafis ifl die Pia zwifchen dem Chiasma NN. opt. und 

fons getrüijt, im Subarachnoidalraum dünn gallertiges Exfudat. 

1 derSvlvifclicn Grube beidorfeits zahheiehe, hirfekorngroße Knöt- 

befuudei^ im Verlauf der kleinen .Gefäße. Ventrikel weit, 

■opiöfe, Idare Flüfligkeit. Ependym boiderfeits mit Zahl-, 

l Knött:hen befetzt. 

) Jahrbuch für Kiaderheükiimle. Leipzig 1880. 



AiiatomiTolie Uiagiinre. Meningitis bimilaris tnlHTculoHH. Bron 
chitis, BronchopneunKiiüf, AtülektaJe, C«xilis. 

Der TerapGi-aturvprIauf ilt in diefem Falle fchr Irhwankend 
am 10. bif= auf :iy,4 (loigcml, ift die Teniiwratur an den folgender 
Tagen nifilrigt;r , auch am Todestage erreicht (liefellje nur 37,8 
Mein lind indellen abendliche tnäliige ^Ixaeerbationeii. Die I^uls 
frcinieni! ill am TiKlestage fehr liocli, aliei' iiiwuhl an diefcm, 
uui'li wiiiireiid der nnileren Tage olme Ouirrdinatiun an die Tcm 
peratiir. 

2, Fall, Elifc Müller. 1 Jahr alt. wurde am 2«. Febma 
1874: mit Eezcmii capitis et faciei im Heidelherger Kinderl\ilta 
aufgenommen. Am 20. April traten die erden meningitiTcliei 
KTfeheininigen auf. 
Fii'l-i-rtalreüe. M,v^. Mit««, .\Mn. 



Heil ■>■>. Aiiti 


T. 3IS,0 


_ 


37,6 


P. 138 


. 23. . 


■■ti.l 


37,6 


37,2 


. 128 


. 24. 


• 37,2 


37,6 


37,4 


. UO 


. 25. . 


. 38,4 


37,2 


.•!7,ll 


. I6II 


. 26. . 


- 37,6 


37,2 


38,0 


• 132. 



Tod '/«12 Ulir Kachts. 

öpction arn 27. April 12 Ulir Mittag. An iler Uchirobafii 
Kwi/chen (!hiai?ma mid l'ims ill die Anifhnoideft und l'ta im 1 
Itandc einer pallertii^cii, (iellenweife gelblicli getrübter Infiltration 
IHefe Infiltration rcidil durch die Kanzen Fossae Sylvii, wo Jich aoci 
eine Anmhl ItecknadelkopfKrolJir, weißliclier Knf.ttihen findet, Eben- 
In Tnliltration und fehr /ahh'ci<'li'' Kiiül<'!i(ri in der Spalte zwifchen 
irl Itiirli erweitert Und mit trübra 



und Kleinhirn. 



nicilter 



Organen ebenfiilli 



Flülligkeit gefüllt. In i\i}n 
pathokigifobe Veränderungen. 

Der Temjieraturverlauf ifb äuiJerft fchwankend. am 22., 33, 
und 25. ift Abends die Temperatur niedriger als am Morgen, 
fellK! erhebt lieh nicht üIxt 38,4. Pio Pulafrequenü ilt hoch und 
nicht an die Temperatur coordinirt. 

3. Fall. CJeorg Merkel,. 4 Jahre alt, ^mrde am 2. Mai 188fl 
mit ehronifeh käliger Pneumonie im Heidelberger Kiuderfpitnl auf- 
genommen. Eintritt meningilifcher Ericlieinutigen am 1. Juni ISi"" 



Den 



'iebert 


abeUe. Mrgs. 


AMb 


Den 1. 


.Juni T. 38,5 


39,5 


* 2. 


. . 38,1 


39,4 


. 3. 


. > 38,0 


39,8 


■ 4. 


• . 38,3 


39,5 


, 5. 


> . 38,4 


39,,'i 


. 6. 


. . 38,0 


■39,0 


. 7. 


• . 38,1 


39,7 





Mig.. 


AMs; 


8. 


.liini T. 37,1 


38,7 


9. 


. . 37,3 


39,5 


10. 


. . 38,0 


S9,7 


11. 


. . 38,1 


S8.6 


12. 


. • 37,5 


89,& 


13. 


. • 37,6 


39.0 


14. 


. . 37,4 


S8,4 



M,S.. 


.ibd». 




Mwi. 


Abds. 


Den 15. Juni T. 38,2 


38,4 


Den 18. 


.Tnni T. 37,7 


37,6 


. 16. . . 37,3 


37,6 


. 19. 


• . 37,1 


37,5 


. 17. . . 36,9 


37,2 


» 20. 


. . 36,2 


36,1. 



Am 21. Juni .17,(1. Ueftorben Nachts *;4l2. 

Autoplie. Dura mater entliillt im Sinus ftifchea Geiinnfel. 
Fbna fehr ftark Ailzig und eitrig infiltrirt, befonders ftsirk ent- 
^rechend den pialen Auskleidungen dar Fosfae Sylvii, die überdies 
von eiiicr ganze» Unmalle gi-auer Knötchen dui'chfetzt find. Die 
Seitenventrikel find enveitert und mit klarer Flülligkeit gefüllt. 
Außerdem noch chronifcli ulceriife Pneumonie, kiifige Degeneration 
der bronchialen Lymplidrüfon, tuberkulofc Peritonitis und ein circa 
nußgnißer,- derber, käJiger Knoten iu der rechten Kleinliimhälfte. 

Der Temperaturverlauf ift in diefein Falle ganz unregelmäßig, 
nur hen'fchen, mit Ausnahme dos 18. und 20. Juni, conllante 
Exacerbationen vor. Während des ganzen Verlaufs fchwankt die 
Temperatur Moi^ens zwifclien ;16,2 und -18,5, Abends zivifchen 36,1 
und 39,7. Am vorletzten Tage ift die Temperatur fowohl Morgens 
als Abends fubnormal, am Todestage auch 37 nur eiTeichend. 

4. Fall. Gufta Bei r '^ h Jil re alt v rde am 4. Miirz 
1874 mit bereits ent ekelt Me ngit s t lercuIoK« basilaris in 
die Heidelberger Kinderkl n k a fg no e 
Fiebertabelle. H ga A rb 4 s. 

Den 4. März T 



3 8 


17 




17 •> 1'. 84 


— 


I Ul 


Vbd 


1C,4 . — 


37,4 


37,0 




37,2 . 88 


37,2 


— 




37,0 • 130 


37,0 


.._ 




37,2 . 112 


38,0 


— 




— über 200. 



" 7. 
" 8- 

Unter ftets zunehmender Rulic und größerem Soiwr ift das 
Kind ^/2 9 Uhr Abends geftorben. 

Die poftniortale McJlimg betrug 5 Minuten nach '/*ö 38)0 
9 Uhr 29 Hinuten 38,0 
10 * 37,4, 

alle 10 M. weiter, 36,S--36,:i— 35,Ö— .35,2. 
Section am 10. März 12 Uhr Mittags. Die Windungen des 
Gebims ftark abgeflacht, die MaTchen der Arachnoides und Pia an 
der Balis eitrig infiltrirt und von miliaren Knotehen durchl'etzt. 
Diefelbe Veränderung zeigt die piale Auskleidung der Sylvifchen 
Gruben. Die Seitenventrikel betriichtlich erweitert und mit Serum 
gefüllt. Außerdem noch chronifche Bronchitis, Broneiiektafie und 
Verkitfung der Bronehialdriifen. 

Temperatur verlauf fehr unregelmäßig, auch herrfchen »»nftanto 
abendliche Remiflionen (mit Ausnahme des 7.) vor. Die Puls- 
frequenz ift ohne Spur von C<K)rdiiiation an die Temperatur. 



Tl. Fall. Juhanna Kous, 2'/t Juhralt, mmle iitn U. Fwbniar 
1981) mit entwii^kelter Memugitis uud MUiartuberkulofe in 
Heidelberger Kinderklinik aufgenommen. 



120—150 
138—15(1 
144 — unzählbar. 
Der Temperaturverlauf ift hödill unregelmäßig, am 12. 39,6 
erreichend, zeigt die Temperatur aii den folgenden Tagen bei weitem 
niedrigere Grade. Api IH. Mittags und am Morgen des Totlestages 
ifl ilic Temperatur am nioderllen. JndoH'en find (mit Ausnahme 
dos i;i.) eouRimte Ahendexaeerbationen, Die PulsftttilucnK ift ebed^ 
fijwejpj wie in den früheren Fälle» der Tcniperatut eoordinirt. 

m l^Jff^ KHtlichen Sommer..l[) Jiihre alt. ka?ii nni 9. Jufi 
]S«ff in p'.liltlinirciif Hi'hiindliinK. 1% 7. .lallre hafPiitif^tin efhen 



Fiebert 


ahellc. 


Mrt... 


Ml«.. 


AlHlS. 


Den 11. 


Februar 


T. — 


— 


38.4 


. 12- 




. .39,11 


39,1 


39.6 


■ 13. 




. .38.6 


37,2 


38.4 


. 14. 




. .38,2 


39,2 


39,2 


■ 1,-|. 




. .38,8 


39.2 


39,2 


. l(i. 




■ 37.4 


.38,(1 


38,0 



rH.co 



iii?lit, 



dreiwüchciitlii.lirii Tv}>iiii,^ .lun 
der Ileiilelb,.]-,-!. .liinnijilMi.li 
einer Coni|.n'llln]..in,\^OiHrifeliaii<lell, -SS*\ 
fohnierzen lieltebeii, vuvspftern und Heftern 
Ficbcrtabolle. 

Den 9. .Juli T, Mm^ena u. AbontI« 37,2 I'. 
« Hl. >■ „ . ^ normal => 



r,-Ky^„ 



Ml». 



'b wurde 

1 SWi 

■> ff.geK, £*.,, J^ 

je einmal erbrocnen. 

(iO ganii uiiregelmUßig. 
5fi, nach ^ — 4 Sc^I^ii 

intermittirond. 
8(1—120 
):J4 



> 11. 1 « " " normal 

» 12, i> -p ■> " " luirmal 

t 14. » ■' » " " normal » — 

• 15. i- '■ ,. - . nomiiil » 8lt 

• 15. » • ' " " normal * 130 

• 16. Die Angehörigen gel)en an, daß Pa'tientin in der Nacht 

vom 15. auf den 1(J. geltorljen fei. 

Sectiunsbefund. Die Piagefaße zeigen flarke venöfe Hyperümiia, 
Pia läßt lieh leicht abziehen und z«igt in den Fosaae Pylvii Triibiing 
mit einigen grauen Knötehen durchfetzt. (leh im Windungen etwOB 
abgeflaeht. In den Großhirn Ventrikeln findet ßch eine betiüclitlichp 
Menge einer Idaren ieröfen Flüffigkeit, f" daß die Seiten Ventrikel 
und das Corpus callosuni ftark gefpannt fmd. Außerdem Hypo- 
ftafe der linken Lunge, etwas Atelektafe des mittleren rechten 
I-ungonlappe-ns, zum Theil Petrification der Bronchialdrüfen. An 
der Wirbeliiiule ift kein kaflger Herd zu finden. 

Diefer Fall zeichnet lieh dadurch aua, daß während des ganzen 
Verlaufs der Krankheit überhaupt die Temperatur ganz noTm*al 
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r Illieb, welches VerhalteTi eben fo ungefetzmäßig ift, wie das Ver- 
pbalt«! der Temperatur in den vorhergehenden Fällen. Die Puls- 
Treqaenz ift eben/o unregülmäßig und ohne Coordination an die 
ft'emperatur. 

7. Fall Paul Fitt, 1 Jahr 3 Monate alt, am 17. März 1869 
mjfi Kioderrpitai aufgenommen, foU feit 2 Monaten krank fein. 



3 



^iebertäbelle. J.lnsf. 


Ml«.. 


.Ibda. 


)en 17, Mära T. — 


38,ü 


38,0 


• 18. . . 37,7 


38,3 


37,7 


. 19. . . 37,6 


38,2 


37,9 


• 20, . . 37,7 


38,5 


38,2 


• 21, . . 37,6 


— 


37,5 



Mrgs. Mttgfl. 



120 



Abds. 
108 

70 
100 
(18. 
Nach dem Tode im After gemelTen: nach '/* Stunde ;^7;ti, 
[von da ab jede Vi Stunde weiter 35,8—33,8—33,4. 
Seetion am 22. März Vormittags 11V» Uhr. 
KopfhÖhler Dura mater mit dem Schädel verwachTen. Reich- 
äiee, gallertiges Exfudat zwifchen Pia und Arachnoidea. Gyn be- 
" ihtlich abgeflacht. SubdgeB Exfudat an der Basis cerebri von 
_ Uligcr Ausbreitimg, mit reichhc-hcn miliÄren Tuberkeln. , Reich- 
lelier, feröfer Erguli in die Ventrikel. In der Chorioidea des 
£ten Auges ein grauer, fteeknadelkopfgroßer Tuberkel, in den 
i übrigen Organen patbologifcho Veränderungen. 
Teinperaturverlanf unregelmäßig, meift Nonualteniperatur. Puk- 
iqnenz elwas mehr als in früheren Fällen der Temperatur ooor- 

8. Fall. Ein Mädchen von 4 Jahren wird mit bereits voil- 
indig entwickelter Meningitis tuberculosa basilaris im Kinderfpital 
■"^nommen. 
^iebcrtabelle. 

Am 1. Tage T. — 38,0 P. — 102 ' 
« 2. V 1 38,3—37,9 » 118 120 
» 3. « « 38,4—38,3 » 126 114. 
Am 4. Tage trat der Tod ein. Die pottmortalo Meffung betrug 
1,/* Stunde nach dem Tode 38,3 und eine Stunde fpäter 3(1,5. 

ßection 22 Stunden post mortem. Kopf höhle: Schädeldach 
PJäfitnlich dünn. Dura maler Hark adhärent. Gehirn windimgen ab- 
iht, Sulci verftrichen. Grüngelbes eitriges Exfudat in den 
I der mit reichlichen grauen Knötclieu verfehenen liafalen 
l^a. Eettächtlicher feröfer Erguß in den erweiterten Seitenvontrikeln. 
'*>chgra<iige9 Oedem des GchtjTis; Außerdem nur noch Verkäfting 
r Riefen terialdBüfen* - ' 



ie, Steffbsv I.e 
(lorkrtinkhpilpr 
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Temperatun'erlauf fcliwankend, mit abendlichen mäßigen Re- 
miflionen. Der Puls ift frequent und ohne Beiordnung an die 
Temperatur. 

9. Fall. Ein 3 Jalire altes Kind, Namens Gießmann, er- 
krankt am 15. Dezember 1874. 



iebertabelle. 




Mrgs. 


Abds. 


•Mrgs. 


Abds. 


Den 18. 


Dezcm])er 


T. 


38,0 


P. — 


88 


» 19. 




» 


>' 39,0 


39,1 


» 108 


124 


» 20. 




» 


« 38,0 


38,7 


» 176 


164 


> 21. 




» 


■ 37,4 


40,2 


» 164 




» 22. 




» 


» 38,5 


9 

• • 


» 132 


• 



Krankheitsdauer 8 Tag(\ Temi)eratur ganz unregelmäßig, aber 
mit conftanten Abendcxacerl)ationen, Morgens zwifehen 37,4 und 
:^0,0, A])ends zwifehen 38,0 und 39,1 fch wankend, am vorletzten 
Abend i)lötzlich 40,2 erndcjhend. Bemerkenswert!! ift in diefem 
Falle das Sinken der Tem])eratur am Todestage auf 38,5, gleich- 
zeitig Verminderung der Pulsfre(iuenz, fonft ift die Pulsfrequenz 
jedoch niclit an die Tem])eratur lieigeordnet. 

10. Fall. Ein 3 Jahre altes Kind, Namens Klinger, auf- 
genonuTKni am 27. Dezonj])or 1875 mit den Symptomen einer recht- 
leitigen Bron(ihopneumoni(^ zeigt am 20. März die erften Symptome 
von Meningitis. 



.^''ie])erta])elle. 






Mr^'H. 


AIkIh. 




Mrgs. 


Abds. 


Den 


20. 


Mih'z 


T. 


37,8 


38,5 


P. 120 


136 


» 


21. 


» 


» 


38,3 


38,4 


y ' 




» 


22. 
23. 


» 

» 


» 


38,0 
38,5 


39,() 
38,9 




108 


120 


» 


24. 


'/> 


'ii 


38,3 


38,4 








» 


25. 


">? 


» 


37,8 


38,7 


>' 120 


90 


» 


2(). 


>/ 


\} 


38,7 


38,1 


» 100 


95 


» 


27. 


» 


» 


37,3 


38,1 


>. 100 


114 


» 


28. 


» 


» 


38,0 


38,1 






164 



Während des Otägigen Verlaufs der Krankheit zeigt fich die 
Temperatur äußerft fehwankend. Das einzige Conftante ift die 
wenn au(;h nur mäßige P]rliebung in den Abendftunden (mit Aus- 
nahme des 2().). Aber von einem regehnäßigen Steigen und Fallen 
ift keine Rede, am 3. Krankheitstage 39,6 erreichend, am Tage 
vor dem T()d(^ Normalten iperatur. Pulsfrequenz ebenfalls unregel- 
mäßig und ohne Beiordnung an die Temperatur. 



9) Hkno(^ii, Cliiirite-Annalen, Bd. IV. pag. 507. Berlin 1879. 
10) IIenoch, Charite-Anniilen, Bd. IV. pag. 507. 
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11. Fall. 


R. Maria, 2 .Tab 


re .Jl, a 


ufg 


■nonimeu .len 11. April 


875, foU feit 


15 Tajren liranlt 


fein. 








iebcrtabell 


MrgB. 


ÄMb. 




Mrg.. 


Abils. 


Den 11. 


April T. 36,8 


36,2 




P. 100 


160 


» 12. 


. . 38,0 


38,4 




: 165 


175 


. 13. 


. . 36,4 


36,6 




> 140 


ICO 


i. li. 


. . 36,6 


37,8 




. 1,50 


190 


. 15. 


• . 36,2 


— 




. 140 


1,55 


. 16. 


» . 37,2 


37,6 




.■ 140 


180. 


Der Tüd trat am folgenden 


Tage früh 


ein. 




Die Ätitoi 


lie ei^ab tnberkulöfe Granulationen a 


n der Hirn- 



1 puruleiiten Erguß unter der Pia mater und beträchtliche 
K^^llung der Ventrikel mit feröfer Fliifligkeit 

Die Temperatur zeigt üch rihwankend, indeJTeü iiiid (nut Ans- 

alt des 11.) eonlliinte Abendcxaceibationen, fteigt iiicbt iibei 

l8,4, meiftentheits ift die Temperatur fubnorinal, wahrend die 

Kjuenz fehr bedeutend ift und lieh zwar den Teiiijieratur- 

ihwankungen (meder mit Ausnahme dp« 11 ) courdinirt, abtt in 

Jteinem GrößenverhältnitTp zu dejfdbin ftilit 



IZ. Kategorie. 

12. Fall. Philip]) Schneckenberger. 9 Monate alt, wurde am 
|d. October 1S75' we.gen Coxitis im Hcidelbei'ger Kinderfpital auf- 
snommen. flogen den U. November etwa zeigten fich die crfton 
(nin^tiTchL'U Symptome. 



irtertabolle. Mcg«. 


Ahds. 




Mrgs. Abda. 


tenll.Nov.T. 38,4 


40,0 


Den 22. 


Not. T. 38,8 39,6 


• 12. . . 38,6 


39,6 


. 23. 


. . 39,0 39,8 


• 13. . . 38,2 


40,0 


. 24. 


» . 38,8 39,8 


» 14. . • 38,4 


89,8 - 


. 36. 


" » 39,2 39,6 


* 16. . . 38,3 


40,2 


. 26. 


. . .39,0 39,3 


» 16. » ■ 38,6 


39,6 


. 27. 


. . 38,8 89.0 


> 17. • > 38,8 


.39,8 


. 28. 


> . 38,6 39,4 


h 13- • ■ 38,2 


40,2 


. 29. 


. . 38,8 37,6P.92— 1 


f 19. • > 39,4 


39,8 


. 30- 


• . .38,4 38,2.180—1 


».20. . » 38,8 


39,8 


.. 1. 


Dezember T. Moi:geus 39 


i. 21. » . 39,2 


39,8 


Mi 


tgs. 38,8, P. an dorCarotis 1( 



Geftorbcii um 12 IJhr Mittags. Die poftmortale MelTiiBg ergalK 
'/» 1 38,2, dann weiteren AbfaU. 
Scction am 4. Dezember 12 Uhr Mittags. Im Sinus der Dun^ 
f viel Blut, 1^ von mittlerem Blutgchiilt, an der Convexitätl 

,") liüiiws, ui). cit. |.ag. 20. 
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ftark durch feuoli tot,. G^ten die Bafis liiii geht (liefe Diirchf 
in ein eitriges käfiges Exfodat über, welches i» diu Foss 
reicht und die Gegend zwiFchen 1'ohb und C-hiasma 
Die Ventrikel find mäßig erweitert, imrl mit klarer B 

gefüllt. Außerdem allgemeine Miltartuborkulofo und käli 
Kniegeleiikentzündung. 

Der TemperaliirverJaiif ift äußerft unregelmäßig, am 
15. und 18. erreicht die Tempera tiir die höclille ZitTer 40, 
jiii ilen anderen Tilgen (mit Ausnahme der beiden vorletzt 
fiiiwiinkt de Morgens zwifchen 38,2 und 39,4, Äbeude 
39,0 und 39,8. Wührend iiun die Temperatur während di 
KmnkheitfU'erlftufs liohe firade zeigt, zeichnen fieli die be 
letzten Tage durch müßigen Fieber und Normidtempera 
ebenfo finkt die Tentperalur dirwt vor dem Tixle auf 3) 
einzige Conllante ift die Erhebung in den Alieudllunden 
mit Ausnahme der beiden vorlotÄten Tage). 

13. Fall. Georg Krau», 5 Jahre alt, wurde am 10, T 
1H73 mit vollftändig Lmtwiekelter Meningitis in die Hei 
Kinderklinik au fgen om m o n . 



Fipt.prtnliolle. 




Sht-H. .Mi.l«. Ml 


Dm 1(1. Nm-rinbrr 




, . , T, ;17,8 :W.l V. 1 


• 11. 




. , , ^ 31),ti .38.H * 1 


- 12. 




. . . ' .39,2 — » 1 




1 1 Uhr Yotinittgs. > It7,r> 




2 . 


Mttga.T.37,0,Ab(lB.8U.3(;,2 » 1 


warm.BiulkalteB(^Qg.:l » 


Kchm.. 36,3 . 11 . 36,3 . ■ 


■ Den 13. Noveml>er 




. . . . T. 36,0 — . i: 


t s ^ 


5Dh 


rMrg«. . 37,3 


^ » » 


8 » 


. 38,1) 


> » » 


11 . 


VormiUgB. * 38,2 


" ' 


2 . 
.5 " 


Mtlg». T. 38,6, Abds. 8 U. 36,8 ■ % 

■ > 38,6 • 11 > se^ai 


Dun 14. Niivembur 


'■, '. 


Mrgs. T. 36,9 ^H 
^1 


» » » 


8 . 


. 37,6 ^ 


= » » 


11 . 


Vomittge, J 37,4. 


* ' " 


2 . 


Mittaga . 36,6, AWs. 8 V 
. T. 36,6, AM«. 11 Uhr ,37,6 


. 15. 


2 . 


Morgens T. 39,0. 



Geflorben Morgens 5^'*. Die poftmortale MelTung ei^f 
'/j Stunde 39,8, darauf gefallen um 7 LTir auf 37,8. 

Section am 16. November um 12 Uhr Mittags. An 
himbaliB über dem Cliinsma, der Brücke, entfprechend de 
Sylvii und dem Kleinhirn, ift eine intenfive feröfe Infiitta' 
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igi Die Theüe find lebhaft vascularifirt und von zahlreichen 
und kleineren, theils weißlichen, theUs grauen Knötchen 
lt. Die beiden Seiten Ventrikel beträchtlich erweitert, nament- 
deii hinteren Ablchiiitten mit Serum gefüllt. Ependym 
trübe, ftark gekörnt. Aufierdem noch Bronchitis, kafige 
leration der Broncliialdrufen und acuter Hydrocephalus. 
Der' Temperatur verlauf ilt in diefem Falle fo recht cliamkte- 
rißifch für die Meningitis tuberculosa basilaris. Auch nicht eine 
8pur von Regelmäßigkeit findet fich im Gange derfelben. Meifl 
End es normale oder fubnomiale Temperaturen, nur am 11. iruh, 
-ran 12. früh und am Todeatage erreicht die Temperatiu- 39,6, 39,2 
und 39,0. Ebenfo unregelmäßig und ohne Coordination an die 
Temperatur ifl die Pulsfrequenz, ■ 

14. Fa.ll. Ludwig Häufer, 4 Jahre alt, wurde am 25. April 
4877 mit Caries der linken Tibia und chronifcher Entzündung 
btider Tibio-Tarfalgelenke im Heidelberger Kinderfpital aui'genom- 
nren.' Am §. Juli zeigten fich die erllen meningitifchen Symptome, 
Jicbertabelle.Misa. Abda. Mrga. Abds. 

.Den 6. Juli T. 38,6 39,2 Den 9. Juli T. 39,0 38,8 



» 38,2 39,0 »8011 



4 



" 7. » - 38,8 38,6 » 10. 

' 8. » . 38,2 38,4 P. 88 

l">;ilüs lethahs in der Nacht um 12 TJlir. 

Sirii.iusbefund: Schädeldach dünn, aber compact. Dura mat«r 
''iliiT |. lii r. Die Pia iß in ihrer ganzen Ausdehnung fowohl an 
^^1* LViiivuxitiit ala an der Baus weißlich getrübt und flark ferös 
■nfiltrirt, an der Bafis finden lieh auch in ihr einzelne miliare 
•Knötchen, Die Venen der Pia find ftrotzend gefüllt. Die Ventrikel 
^thaJten mehr Serum wie gewöhnlich. 

Anatomifche Diagnofe. Tuberkulöfe Bafilarmeningitis, Hypcr^ 
■™ie des Gehirns, käfige Schwellung und Ulceratiou der Peyerfchen 
^öfenhaufen, Schwellung der mefenterialen und Verkäfung der 
wonchialen Drüfen. Caries der rechten Tibia und chrouifche EoV 
**ödung beider Tibio-Tarfalgelenke. 

^ Der Temperaturverlauf ift iehr unregelmäßig. Abendliehe 
*^Aoerbationen wechfeln mit Remiflioncn ab. Morgens fehwankt 
*»« Temperatur zwifchcn 38,2 und 39,0, Abends zwifchen 38,4 
"^ 39,2. 

15. Fall, Johann Dieter, i Monate alt, wurde am 26. Oct. 1878 
*>t Cafarrhus gastrointestinahs im Heidelberger Kinderhofpital auf- 
^Shommen. Ehitritt meniugitifcher Erfcheinungen am 18. Pbr. 1879. 



»l>ertalieUe. 



Den 18. Februar T. 39,2 
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• Mrgs. 


Abds. 






ler 


1 21. 


Febmir T. 38,6 


. 37,8 


P. 


132 


» 


22. 


» 


* 37,8. 


37,8 




• 


» 


23. 


» 


» 37,4 


37,8 






» 


24. 


» 


=»• 38,4 








» 


25. 


» 


» 38,4 


38,2 


P. 


136 


» 


26. 


» 


» 38,4 


38,6 


» 


132 


>; • 


27. 


» 


» 39,0 


38,4 


» 


144 


)•) 


28. 


» 


» 38,6 


38,4 


» 


120—136 


» 


1. 


März 


>^ 38,6 


38,8 


» 


112 


>> 


2. 


» 


» 38,4 


39,2 


» 


unzählbar' 


» 


3. 


» 


» 38,8 


39,2 


» 


170. 



Am 4. März 7^/4 Ulir Morgens trat der Tod ein, Temperatur 
39,2, nach einer Viertelltunde 39,2, von da ab "alle 15 Minuten 
Medung 38,8— 38,f)— 37,6— 37,0. 

Autopfie. liei Eröffnung des Schädeldachs entleert (ich eine 
bedeutende Menge feröfer FlüIIigkeit. Die Venenfinus der Dura 
niater find mit dunkelrotliem flüITigem Blut gefüllt. Die Pia ift in 
der ganzen AusdcOmiuig des (xroß- und- Kleinhirns feröj/ infiltrirt. 
An der Gehirnbalis und namentlich an den unterften Abfchnitten der 
l)eiden Sc]iläfenla])pen nimmt diefe Infiltration einen fulzigen Cha- 
raküjr an. Di(^ Pia erfcheint liier gel])-grünlich. Entlang den Ge- 
filßcn an der Hirnbalis und aucli an zahh'eichen anderen Stellen 
finden ficli miliare graugell )e Knötchen. Die Seitenventrikel find 
ausgedehnt und mit Serum angefüllt, Epc^ndym klar. 

AnatomiCphe Diagnofe. Acute allgemeine Miliartuberkulof«, 
acute tub(*rkulöfe Bafilarmeningitis, acuter interner Hydroccphalus, 
Circumfcri])ter Käfeherd mit C(?ntraler Erweichung im linken Unter- 
lappen. 

Temperatur ganz unregc^lmäßig, meift herrfchen abendliche 
Remilfionen vor, nur vom 1. März ab ift Abends die Temperatur 
h()her als am Morgen, fo auch. am 2f). Februar, wogegen am 22. 
Fcibruar die Morgentemperatur der des Abends gleicht. Die Puls- 
frequenz ift der Temperatur nit^ht coordinirt, an den beiden letzten 
Tagen ninnnt diefelbe rapid zu. 

If). Fall. Anton Plüngerle, 2^,2 Jahre alt, wurde am 24. 
Mai 1878 mit einer Fiftel am linken Vorderarm im Heidelberger 
Kinderfpital aufgenommen, Eintritt meningitifcher Erfcheinungen 
am 15. Dezember. 

Fiebertabelle. Mrgs. 

Den IG. Dezember T. 38,2 

» 17. » » 38,2 

» 18. » » 38,0 

» 19. » x> 38,0 



\b(ls. 






38,6 


P. 


144 


38,4 


» 


116 


38,4 


» 


128 


38,8 


» 


116 



19 



AlKlH. 




89.0 


P, 142 


39,2 


r 122 


38,4 


. 110 


. — 


. 144. 



i 20. Dezembei-* T. 39,2 

21. ^ » 39,4- 

22. " -f 38.8 

23. » ~ 39,2 
Exitus lethalia am 24. Morgens b^ji Uhr. 

Section; Schädel groß. Große Foiitandle' in geringerem Grade, 
eine Fontanelle weit offen. Dura mater in der Mittellinie ad- 
Pia mater fchwach trüb, an mehreren Stellen mit kleinen 
Kniitclipn befetzt. An dei' Hirnbaiis ifl diefe Trübung 
irket auBgo'fpiwhen und zeigen Geh hier die Mafehen der weichen 
Hirnhäute hochgradig ftdeinalÖB. Diti Trübung geht in eine eitrige 
Infiltration über an der Oberfläche des Kleinhirns an der großen 
Ernfpalte. Hirn Ventrikel felir flark erweitert und mit klarer 
"Inffigkeit gefüllt. 

Anatomifche Diagnofe. Meningitis" tuberculosa , Conglomerat- 

»rkel in der Großliirnrinde und des rechten Seh- und Stroifeu- 

, HyditHiephalua internus, Conglomeratknoten der recliten 

, Obliteratio Pericardii, fibröfe Pleuritis rechts mit bind^e- 

libiger Adhäfion des rechten vorderen Lungenrandes, käßge Oftiti» 

i Perioftitis des rechten Ringfingers und PerioftitiH der linken Ulna, 

Temperatur fchwankedd, am 22. ilt die Temperatur niedriger 

. den zwei vorhei^ehcnden Tagen. Jleift conftante Abend- 

Srbationen (Ausnahmen 20., 21. u. 22.), Pulsfrequenz ohne 

Innung an die Temperatur. 

17. Fall. AraadeuH Keller, 2 ^ahre 4 Monate alt,. wurde am 
. Äuguft 188t) mit Ehaehitis und chronifch-käßger Pneumonie 
I Heidelberger Kinderfpital auigenommeu. Eintritt ineningitifcher 
irfcheinungen gegen den 14. Dezember. 



erUbelle. 




Mrgs. Abile. 


Den 14. 

> lü. 


Dezember 


T. 38,6 38,0 P. 130 
. 37,8 38,3 . 96-108 


. Ifi. 




. 37,1 38,4 . 96 


' 17. 




. 37,4 .58,4 . 76 


. 18. 


» 


. 37,8_ ■ 38,5 . 80-1110 




Mr^fB. 


MMg8. Alids. Mrgs. Mttga. 


19, Dezcmbei 


T. 37.6 


38,8 38,6 P. 87 9(1 


20. 


. :!8..3 


38.4 38,8 .80 11 K 


21. 


• 39,2 


40.2 39,4 . M..i - 


22. 


■ 


6 Ubr Mrg3. .S9.8 
8 . . 39,8 
12 .' Mttgs. 39,6 P, 165 
2 . - 39,6 
4 .■ 39,8 , 



Den 22. Dezenibpr T um G Ulir AMs, 39,4 P \r,2 
8 ' ■ ' 39,0 
10 " Nachte 39,li 
■ \»12 ■ . 39,ß. 

Exitup letlialis um '.'»12 U. Niwhts. l>ie poftmortalp Moflung er- 
gab 1(J Min. Dach dem Tüdeseintrilt 39,5 und weiter immer Abfall, 

Äpction am 23. Dezember. 

Pia bt'ider Großbirnhemirphären feröe inlillrirt. An der Ge- 
hirabaüfl ift Hie Pia eitrig infiltrirt und mit zalilrpichen gelbgraueb 
Knötchen durchfetzt, diefelbe Verändemng ift vom Chiasmui NN, 
Dpt, liings der Brüi-ke bis zur Medalla obloiigala und in den Sjl- 
vifchen Oruben. Die lieiden Seiteiiventrikel find ht-trilobtlich er- 
weitert und enthalten eine große Mcngo trüber FlüBigkeit. 

Der Temperatur verlauf in (liel'em Falle fehr fchwiinkeud, nur 
herrfehen (mit Ausnahme des 14. und deg Todestages) eonftantc 
Abendexacerbatinnen vor, ' Die Temperatur fchwankt Morgens 
üwifehen 37,1 und 39,8, Mittags und Abends Kwirchen 38,0 und 
40,2. t)eu Höhepunkt erreicht die Temperatur am Mittag dee vor- 
let7.ten Tagea (40,2), wogegen fie am Todestage nur bis 39,8 üch 
erhebt. Die PulHfrequenz ift zwar nicht ganz unregelmäßig, aber 
ohne Coordinati'in an die Tempeiatnr. 

18. Fall. CaesarinG Breitenftein wurde am' fi. Juni 1882 
mit Broneliitis capillarie und entwickelter MeidngitiH im Heid«^- 
berger Kinderfpital aufgenommen; das Kind ift 4 Jahre alt. 



0. 


Mrgs. 


AM„. 




teil fi. J 


ini T. - 


:19„=; 


', 1-24 


■ 7. 


■' » 39,6 


39.7 


' 14(1 


. 8. 


. . 38,9 


38.5 


„ ^ 


. 9. 


- - 39,0 


39.0 


» — 


. 11). 


• • 38,8 


39,2 


. 136 


• i:. 


. . 39,0 


39,4 


. 132 


. 12. 


. . 39,5 


39,7 


■ 180 


tlmUs >;,i 


2 übt Npchfa 


.Sretiou 


am 13 



mitiaga 5 Uhr. 

Dura mater am Schädel etwas fefter, im Sinus longitud- 
fiülIigeB Blut. Pia blutreich, Ilark ferös infiltrirt, Rechts zdgt 
die piale Auskleidung der G roß himhemifp hären eine theils mehl 
gleichmäßige eitrige Infiltration, theila DurehTetzung mit kleinen 
käßgen KnöteheUj hnks diefelbe Veränderung etwas weiter nadh 
hinten und in geringerem Grade. Piale Auskleidung der Foesae 
Sylvii gleichfalls fehr blutreich und Durchfetzung mit kli 
Knötchen. Die Seiten Ventrikel find Itark erweitert und mit MfUG^ 
keit angefüllt . 

Anatomifche Diagnofe. Tuijerkidöfe Meningitis, acuter Hydro- 
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Lephalufi iatemus, käfige Degeneration der Lymphdrüi'en, difl'emi- 
nirte Müiartuberkulore der Luiige, Milz, Leber, Nieren. 

Der Temperatur verlauf ift fehr fehwankend, am 8. ill die 
Temperatur niedriger als an den vi>rliei^ehendeu Tagen, Co auch am 
10. Morgens niedriger als am 9. Morgens. Mit Ausnahme des 8. 
Xmd 9- lind conftante Abendesaeerbationen. Die Pulsfrequenz ifl 
äer Temperatur nicht ganz coordinirt. 

19. Fivil, Martin Weigel, 5 Jahre alt, wurde am 6. Novbr. 

187? mit Coxitis dextra in die Heidelbei^er Kinderklinik aufge- 
jlommen. Eintritt menijigitifcher Erfcheinungen gegen den Ifi. 
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Den :6. 
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19, 




39,0 


38,8 


,■ — 


— 
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22. 
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— 




23. 
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■ 38,6 
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. 100 


_ 
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31. 




39,2 


38,8' 
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_- 




1. 


Januar i' 


37,6 


39,2 


■ 180 


_ 




2. 




38,0 


40,(1 


140 


- 



Um 6 Uhr trat der Tod ein. 

J)ie poltmortale MeiTung ergab 10 Minuten nach dein Tode 
0,0, je JO Minuten weiter 39,4—39,0—38,8—38,4—38,0—37,8 
■37.2—37,2—36,6- 

Section am 3. Januar. 

Die Venen der Pia Ilark mit Blut gefüllt. Die Pia ent- 
wechend der Convexität den Gebii'us- klar und durch fch einend, an 
> Bftös jedoch befwnders über dem Pons bis zum Chinenia NN. 
pt getrübt und verdickt imd" mit miliaren Einfprengungen durch- 
Befondere zahlreich find letztere in der Foeea Sylvii, v/<i Ge 
deutlich an dem Verlauf der Gefäße lialten. Die 8eit«n- 
«ntribel find ilark erweitert und mit fchwachtrübem Serum gefüllt. 
) der Subßanz des Kleinbims finden ficli in beiden Hcmifphären 
tßge Knot*n bis zur Größe einer Erbfe eingebettet. 

Anatomifche Diagnofe. Meningitis tuberculosa basilanB, Tub^. 



ii-liritis V 



\ii.T('ii iirut («-hinis, Atolektafe der Lungen, 
iIm, (ioliirnödeni. ( Htttmiyelitis i. d. Epiphyfe 



■ i'iTiiiiirviTliiiil' iiuÜi'ylt min '[jel müßig. Bis zum 21. De- 
M das Kirl.iT Irlir InKjh, von da al> hia y.\\m 27. ift die 

:.:iii- Miir^'fiis nunnal, AlH'iid.-i nur müßig erhöht, vom 27. 
: .lirii'llii' ttit'dc-r IioIk' (inuk' liis zum Lebensende. IMe 

■ Crailr lallrn anf d.-u 17.. If.. 211,. 27.. 2!)., W. und auf 
■Mau', au «■■■li'lii'iM Ii'tzti-n Tage- dio Temperatur am Morgen 
v,ur :{s,0 aiilHfili. Die Kxaeerlintioiien fallen faft immer 
■\:'.in l!l., :'li. und :I1.; auf den Abend. Die Pulsfrequenz 

ji'dwi'dc S[iur von Cimrdiualion an die Tempemtur, be- 
.»«■nli ill die AlinahniO diTl'elbcn am Todi'fitage bei einer 
i.nirlh'.ln- von 4(.).0 auf Ud A-liliige, während lie Taga vorher 
:■ Ti-iniieraturhiilic von :!!l.2 18i) Schlüge aufwies. 



Kall. Fri.-.lri 
■:! rhrnnirithcr 



2 -lalire alt, wurde am 15. April 
i'hrouifcher Otitis und bereits 
tulieirulosa basilaris in dio Heidelberger 



■Mrss. 



:iS,-4 
:i8,() 



MllBs, la, :)8,2 P. 144 

;l, •■18,4 

«, ;5S,+ 

<J; 38,2 

1-2, .'!9,.-| 

Mrs«. :l, :l!),(j 

(), :!!),S 
MllB». 12, ;18,(iIM(i4 

:1, :J8,7 

(i, :18,S 

II, ;!8..5 



Urs,. 
Den 10- April T. 38,6 

11. . >■ 38,4 

12. - - 38,(1 

13. :■ . 37,1 
Ifi.AprilT.Mrgs. 3,39,0 



38,8 
38,0 P, 
38,2 . 



92. 



6, 38,5 
M«g«,12, 38,2P.1S2— 160 

3, 38,3 
AWa. 6,38,4 
9, 38,4 
.. 12, 39,2 
17. » Mig.i 3, 39,8 

> 6,40,0 
9, 40,0 
5Itt(K.12, 40,2 
3, 39,4 
12, 39,4 gemeflen \rährL'nd ilcs Sterbens AMs. 5^/4, 
40,0 P. jufrenil, iinzjihlbar. 
Miiuid'n iKjHt niortem 39,4, 20 Minuten post mortem- 39,2. 
, .Uli 18. April Mot^enH 10 Ulir. 

.:.U,T i'i'Iler ale gcwöhiilicli am Schädel haftend, auf der 
.,, lit/l an der Dura, von dieler ausgellend, eine circa 
'\.iiij;e l'latte, am Großliirn demcnlfpreclicnd eine Ver- 
.. Ita mit der Oberfläclie dos Tumors verwachfen. Die 



\l«ls. 
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Pia und Arachnoides an der Schädelbafis ßnd, inebefondere aber 
entfprechend dem Pons, Chiasma SN. opt. und Syhifchen Gruben, 
eitrig infiltrirt und mit miliaren Knötchen durchietzt. Die Seiten-, 
Ventrikel lind beträchtlich erweitert und enthalten trübe Flüffigkeit. 

Anatomifehe Diagnoie. Tuberkulöfe Bafilarmenrngitis, Con- 
glomeratknoten der Dura mater, ausgebreitete kJilipe Degeneration 
der Lymphdrüfen, Tuberkel der Lunge, Leber, Nieren, Milü und 
der feröfen Häute, Otitis, cataii'halifche Pneumonie beider Unter- 
lappen und Hohlenbildung in der rechten Lungenfjiitzc. 

Tcmperaturverlauf Tehr unregelmäßig, an den beiden crflen 
Krankheitstagen ift diefelbe hüher als an den folgenden bis zum 
14. Nachts. Abends ill die Tcniiioratur indellen conftant etwas 
«rhöht, nur am 10. und 12. ift die Aboudtempei-atur der des 
Wolfens gleich'. Am Todestage hält lie fich bis Kum Todeseintritt 
auf 40, nur in der dritten Moi^en- und Jlittagftunde fiillt fio in 
etwas. Die l^ulsfrequenz ift olme Coordinotion au die Temperatur. 

21. Fall, Ein Knabe von 5 Jahren winl mit chronifcher 
Entzündung und Vereiterung des rechten Kniegelenks ins Spital 
aufgenommen. 

Fiebertabelle. 



MrgH. 


AbUa. JInjs. 


AM«. Mi-fc's. 


.Vliils. 


MrsK 


Alids. 


l.Ta«T..S8,0 


39,0 P.88 


94 O.Tag. T. 38,4 


38,5 1 


['. 100 


132 


2. . . 38,2 


38.6 • 70 


74 7. • • 37,8 


39,2 


. 84 


158 


3. • . 38,4' 


38,4 .82 


80 8. • . 38,4 


38,0 


. 1.34 


100 


4. . . 38,0 


39,0 . 84 


96 9. > . 38,2 


— 


. 116 


— 


5. » . 38,5 


38,4 .80 


83 10. . . 38,8 


.38,8 


. 120 


110. 



Am 11. Tage früh erfolgte der Exitus lethalis unter einfachen 
Sj-mptomen von Collaps. T. 40,0, P. unzählbar. 

Die Meffung betrug eine Viertelftunde post mortem 40,4, eine 
Stunde nach demfelben 39,4. 

Section 26 Stunden nach dem Tode. 

Dura nicht adhäreiit, Sinus ftark gefüllt. Grüngelbes reich- 
liches Exfudat in .den Mafchen der Pia vom Chiasma bis an den 
Pons. Pia der Brücke ftark getrübt. Piablätter der Foseae Sylvii 
auf beiden Seiten verlöthet. Sehr beträchtlicher, trüber, feröfer 
Erguß in den erweiterten Seiten Ventrikeln. Sonft noch in den 
Lungen Emphyfem, Bronchitis catarrhalia, beginnende Broncho- 
pneumonie und ein erweichter Herd. Im rechten Kniegelenk 
Eiterung, Zerftorung der Knorpel und Caries der Gelonkflächon. 

Temi>eraturjrerlauf unregeltnäß^, am 1. Tage ift Abends die 
Temperatur höhet als an den folgenden 2 Tagen, tlann wiederholt 

") Stepfpm, l£ftndbuch der Kinderkrankheiten. Bd. 6. II. pag. 4i4. Tü- 
bingen 1880. 
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fich wipilor ilieffH Vcrlmlten der Temperatur. Bald fallen die Ex- 
uccrltatiiiiioii auf don Moi^n bald aiif den Abend, dann find wiedw 
Morj!cii- und AlM'ndtoniperaturen gleicli. Vor dem Tode ileigt die 
TonijKTatur pliltzliuh auf 40,(1, welche Höhe fie während des ganzen 
Verlaufc nicht erreichte. Die Pulsfrequenz ift ohne jedwede Coor- 
diiiiition an (üe Temperatur. 

22. Fall. Ein Mädchen von 4 Jahren i\-ird am 19. Juni 1867 
wogen Conjunctivifis, Keratitis, und Otitis interna chronica im Spital 
aufjjonomineii. (iegen Enile Auguft ftellten fich die Prodromal- 
erfcheinungeii der tuberkulofen Meningitis ein. 
Fiebcrtabelle. 

MrgH. Ab.is. SlrgB.Abfla. Mrgs.Abde. Mi^.Abds. 

mAug. T.38,0 ;W,5P.100 100 5. Sept. T. 38,0 38,5 P.IOO 102 
31. " y 38,0 35,5 ^ " '- " ----- 

l.Sept. « 39,0 38,4 « 

2. » * 38,0 38,0 « 

3. » y 38.6 38,5 * 

4. » « 39,0 38,5 « 
Am Nachmittag trat der Tod ein. Eine Stunde post mortem 

betrug die Temperatur 37,0. 

Section 20 Stunden nach dem Tode. 

Dura mäßig adhärent. Sinus mit dünnflüffigem Blut gefüllt. 
Dura über dem Os petrns, dextr. , dem Clivus und der Sella 
turcica etwas verdickt und mißfarhig. Caries des rechten Os petro- 
8um. Auf der ganzen Gchiml>afi8 befindet fich in der Pia ein 
eitriges Exfudat in großer Menge, diefes Exfudat erllreckt fich auch 
Iiineih in die Fossae Sylvii. Im Exfudat eingebettet eine Unmafle 
miliarer Tuberkel, ebcnfolche Veränderung an der bafalen Pia des 
CerebcUum und Pia der unteren Seite der Medulla oblongata. Die 
Seiten Ventrikel enrcitert und mit trübem, ferös-eitrigem Erguß ge- 
füllt. Snnfi: noch Tuberkel in beiden Lungen und Verkäfung der 
Bronclnal- und Media fi^inaldrüfeu. 

Im Temperatur verlauf iH auch nicht eine Spur von Regel- 
mäßigkeit. ^\'ährelld des ganzen Verlaufs fteigt fie nur am 1. Sep- 
tember Morgens und am 9. September Abends auf 39,0 und 39,5. 
Am Todestage erhebt fie fieli plötzlich bfe auf 41,0, während, was 
fehr auffallend ift, die Pidefrequeuz auf 52 finkt; auch fonft ift die 
Frequenz des Pulfes der Temperatur in keiner Weife coordinirt. 

23. Fall. Ein Knabe von 3 Jahren wird am 2. Febniar 1874 
wegen Maftdarm Vorfall ins Kinderfpifal aufgenorfimen. Allmälig 
entwickelt lieh unter fiebrigen Erfcheinuugen , ivelche Ende Mai 
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wieder ceHiren, chronifche Pneumonie in beiden Lungen. Am 
10. Juli tritt plötzlich wieder Fieber auf, Kopffchraerzen, Erbrechen. 
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Der Tod erfolgte Nachts 12 Uhr ohne voraufgegangenen Krampf- 
anfaU. 

■ 

Die pollmortalc Aleflung betrug eine Viertelllunde nach dem 
Tode 41,9, 15 Mmuten fpäter 40,4. 

Section am 22. Juli Vormittags. 

Dura dem Schädeldach feil adhärent, namentUch in der Gegend 
des linken Tuber parietale, Sinus leer. Sowohl an der Convexität 
als an der Baßs fulzig-eitriges Exfudat in mäßiger Menge, welches 
hauptfächlich in den Mafchen der Pia angefammelt ifl. Reichlicher 
Erguß in beiden Seitenventrikeln. Außerdem chronifche Pneumonie 
beider Lungen und frifchere käfige Peribronchitis ; fowie Tuber- 
kulofe der meiflen Organe. 

Temperaturverlauf ohne Spur von Regelmäßigkeit. Manchmal 
fallen die höheren Temperaturen auf den Abend; dann wieder auf 
den Mittag oder Morgen, und auch fonft ill im Verlaufe der Tem- 
peratur 'die größte Unregelmäßigkeit. Post mortem erhebt fich die' 
Temperatur, die praemortal 39,9 nicht überfchreitet, auf 41,9, alfo 
um 2 volle Grade. Die Pulsfrequenz ill der Temperatur in keiner 
Weife coordinirt. 

24. Fall. Otto A., 2^/4 Jahre alt, wurde am 24. November 
1876* aufgenommen. Patient hat bereits Mafern und Scharlach 
überllanden und vor einem Jahre einmal an Krämpfen gelitten. 

Am 24. T. 86,8, P. 75; in den nächllen Tagen war die Tem- 
peratur Morgens ziemlich normal, Abends flieg Cie bis auf 38,4, 
die Pulsfrequenz fch wankte zwifchen 80 und 160 und war mehr 
oder minder unregelmäßig. Am Abend des 29. flieg die Tempe- 
ratur auf 39,1, am folgenden Tage auf 40,5, während der Puls 
unzählbar fchnell und klein wurde. Nachmittags 6 Uhr . erfolgte 
der Tod. 



**) Henoch, Charite-Annalen. N. F. 4. pag. 489. 



Hectioii. Multiple AdhiirMMien nwifchen Dura imil Pia. Die 
Pia tier BaÜH (tark dinx-bfeuohtet, mit inner trüben grauweißen Malfe 
ftark inliltrirt und von rahlreichen miliaren Knotehen dnrclifetzt. 

Die Sejtenventrikel mit fnrblofer Flülligkeii gefüllt. Tuber- 
kulofc- de.-* Gehims. 

25. Fall. Max D., 2 Jahre alt, «ufgonommcn am 17. April 
1874 mit einem proUen Ahfceß iiuf der Epiphyfe des rechten 
Untenirms und einem zweiten am unteren Ende des rechten Unter 
fchenkels. Vom 2. Älni an Fieber. 

T. am 2. Mai 39.1, P. 152: am 3. Mai T. +0,0, P. 170^ 
am 4. Muj T. 42,0; Tod in der Nacht. 

Section. Im Groß- und Kloinhini Tuberkel. In ilor Pia der 
Bafis gallertige Infiltration und miliare Knötchen. Ventiikt-1 weit 
mit Serum augeflillt. BronL'hopneunidnie lK'id(ir Unti.'rluppen Und 
theilweifti Vcrkäfim^ der Broncliiald rufen, 

2«, Fall. Miirtlm Sp.. 1 Jahr alt, foll wiedej-holt an Gon- 
vulüonen gelitten babcii, aufgenommen den 11. Juli 1877. 
Am 11. Juü T. .18,«, P. 160; am 12. Juli T. HHJ. P. 172. 

Tod in der Nacht, 

Section. Zahlreielie miliare Knötchen in der Pia der Bafia, 
wie auch der ConvexitJit, Ventrikel mit Serum angefüllt und (lark 
erweitert. Tnberkulofe den (ichims und der veffchiedenften Organa, 
fowie alte adhälive Pkiurili,': rwrlits, ■ 

27. Fall, AugufteW., 5 Jahre alt, aufcenommpn am 2. Jan. 
mit den Symptomen einer vorgeich ritten en tuherkidöfcn .Meningitis. 
FiebcrtabelJc, Mj'bh, Alwja- 

Den ;t. Januar T. 38,2 36.7 P. 144 
> 4- " » 38,7 37.1 X - 
:■ 5. ' - 38,5 39,4 ^ 184-192-200 
'6. " » 38,5 39,4, 
Am 6. Abends tmt der Tod ein, 

Section. Auygedehntu Meningitis tuberculofia mit zahlreichen 
miliaren KnötK;hen an der Balia; auf der Cmivexitüt beider Frontal' 
läppen, befoiiders längs der größeren Geiaße viele graue Knötchen,. 
aber ohne Exfudat in der Pia. Hydrocephalua aller Ventrikel mit 
Erweichung der umgebenden Markfubftanz. Im Pons Varoli BJH 
erbfengroßer Tuberkel. Tuberkulofe der meilten übrigen Organe 
und Vulvitis gangraenosa, 

28, Fall,_ Alfred J., 1 Jahr alt, aufgenommen am 11. Aptü 
1876, früher gefund, foll nach Auafage der Mutter feit einigen 
Tagen apathifch fein und «Krämpfe» kaben. 



Am 11. Apvil T. m,ä, V. 72, iu den iiächllen 2 Tagen keine 

ETeiaperaturerhöhung, P, 88 — 120. Erfl. am 14., 15. uud 16. ft«igt 

Temperatnr, die Morgens normal ill, Abends auf 38,8, am 

. Ingar auf 39,5 mit entrpretihender Zunahme der Pulsfrequenz 

" -180 in den Abenditunden, Morgens 80—132). Den 18. 

. 40,8, P. über 200, lachte allgemeine Zuckungen. Tod. 

Section. Meningitis tnberculosa, an der Baßs und Oonvt'xität 
mit zahlreichen miliaren Knötchen Pia diirchfefzt, auch in den 
Plexus ehorinidei der Ventrikel] Im Hiuterlappen- der ■ linken 
Hemifphäre ein taubeneigroßer tuberkiilörcr Herd in der Rinden- 
fi'hiL'hte. Hydrocephalus exteniua et internus. Millaitiiberkulofe 
der meifl^n Organe. 

29. Fall. M. Henriette, 8 Monate alt, waidc am 21. Febr. 
1877. auf di« Klinik gebracht, foU zuweilen an Convulfionen ge- 
litten haben. T. etwas erhöht, P. unregelmäßig, TroulTeau'fche 
Fleckeu, am 23. Februar T. 41,2, P. fehr klein und fchuell, nach 
wenigen üitunden Tod. 

Section. Tuberkulöfe Bafilarmeningitis, Extravafate zivifchen 
den Gyri' des Mittel- und Stirn lappens, Tuberkel auf dem Epen- 
djin der Seitenveutrikel, ehronifchei' Hyd»ocephalu8 mit darauf 
gefolgtem acutem. Außerdem Miliartuberkulofe der verfchiedenften 
Organe und Magenerweichung. 

30. Fall. Ein 4jähKige8. Kind, Namens Lumpe, wird ara 
19- April 1876 in die Kindei-klinik aufgeni 



ebertabelle. 




■Mi.g8. 


AMb. 




Den 22. 


April 


T. — 


38,r, P. 96 


• 23. 




.. 37,8 


38,9 


68 


24. 


» 


. 37,.5 


37,8 


64-. 80 


■ 26. 


r 


. 38,4 


38,7 


88- 86 


26. 


■- s 


. 38,2 


38,7 


96—108 


27. 




» 38,0 


38,4 


— 


28. 




-> 38,2 


38,(1 


^- 


29. 


a 


. 38,5 


89,0 


112 



30. 



180. 



40,2 4( 

Dauer der Krankheit 12 Tage. Temperatur ohne gefetzmäßigen 
^Terlauf, am 24,, 27- und 28. niedriger als zuvor, die höchfte Ziffer 
[38,9) fchon am 5. Krankheitetage erreichend.. Am vorletzten Abend 
lotaliche Steigerung auf 39,0, am Todestage auf 40,2 und 40,4- J 
' "send. Sonft immer zwifchen 37,5 und 38,7 fchwankend, mHi 
rangen abendlichen Erhebungen, mit Ausnahme des 28., wo (lidl 
Hbendtfimperatur etwas niedriger ift. Die Pulsfrequenz ift nichlrl 
rehweg der Temperatur coordinirt. 



. 11. p. 4B7. 



t-'hurite-Annalen. - 



— 28 — 



31. Fall. Ein 3 Jahre altes Kind, Namens Dahn, aufge- 
nommen am 4. Februar 1878 mit Pleuritis chronica sinistra. 



» 



Fiebertabelle. Mrgs. 

Den 5. Februar T. 38,0 

37,8 
38,2 
37,9 
38,0 
38,0 
37,5 
37,0 
38,0 



» 


6. 


» 


7. 


» 


8. 


» 


9. 


» 


10. 


» 


11. 


>; 


12. 


» 


13. 



» 



» 



» 



» 



Abds. 

39,0 
38,9 
39,3 
38,9 
38,3 
38.3 
38,1 
38,0 
40,2 41,0 



Mrg8. 

P. 108 



>> 



» 



120 

108 
96 



Abds. 
132 

144 



108 



Krankheitsdauer etwa 10 Tag?. Temperatur ganz unregel- 
mäßig, in den Morgenftundeu entweder normal oder mäßig erhöht, 
Abends immer höher, bis höchftons 39,3. Am letzten Nachmittag 
plötzliche Steigerung bis 41,0. Die Pulsfrequenz ift ohne Beiord- 
nung an die Temperatur. 

• 

'^2. Fall. Handwein, 4 Jahre alt, aufgenommen am 6. April 
1878 mit allgemeiner Tuberkulofe, zumal des Bauchfells, fühlbaren 
Schwellungen der Mefenteriald rufen, Apathie, Somnolenz etc. 



rtabeile 


1 






Mrgs. 


AIkIs. 




Den 6. 


April 






T. 


38,5 


P. 96 


>^ 7. 


» 






» 37,5 


38,0 


» 96 


» 8. 


» 






» 37,2 


3(5,8 


>' 72 88 


» 9. 


»• 






» 38,4 


38,5 


>' 80 104 


^> 10. 


» 






» 3(),8 


37,5 


>- 64 


» 11. 


» 






» 38,0 


38,1 


» 120 132 


» 12. 


» 






» 38,2 


38,6 


» 128 136 


» LS. 


» 






» 38,5 1 




• 


» » 


» 


11 


Uhr 


» 39,2 






» » ■ 


» 


4 




» 39,8 


P. 175. 




» » 


» 


(5 




» 40,3 






» » 


y> 


9 




» 41,8 ) 







Kranklieitsdauer etwa 8 Tage. Temperatur fehr fchwankend, 
erfl am Nachmittage? des Todestages 39 erreicliend und nun ftiind- 
lich bis 41,8 Ileigend. Die Pulsfrequenz ift auch^hier meift*nicht 
im Verhältniß zur Temperatur. 







33. Fall. Ein 1^/4 Jahre altäg^Cftid^jvird im zweiten Sta 
dium (tiefe Somnqlenz etc.v^ ai;i')) 16.vÖezember 1877 aufgenommen. 

i. n^ 

88) Ebendafelbft. pag. 508. 



31) Charitö-Annklefe. Bd. TV. pag. 507. s«) Ebendafelbft. pag. 608. 



Flsbertabelle. 


Mix.. 


' AbdB. 




Den 11: 


Dezember T. 37,3 


37,3 


P. 72 


. 12. 


• 37,5 


38,2 


. 78 IW 


. 13. 


. 38,5 


38,5 


. 116 


. U. 


. 38,1 


38,8 


. 146 160 


. 15. 


. 88,2 


38,9 


• 144 


. 16. 


. 38,0 


39,5 


.190 


. 17. 


l 40,0 


— 


• 210. 



Auch in diefein Falle linden wir einen fehwankeiiden Tem- 
peraturverlauf. Meift lind abendliche Exacerbationen, bisweilen 
(den 11. und 13.) find die Abendtemperaturen denen des Morgens 
gleich. Am Todestage Steigerung bis auf 40,0 mit einer Puls- 
frequenz von 210, fonft ift auch in diefem Falle keine Coordina- 
tion des Pulfes an die Temperatur vorhanden. 

34. Fall. Ein 4jähriges Kind, Namens Hänel, erkrankte vor 
8 Tagen, aufgenommen am 6. Juni 1876. 



Fiebertabelle. 


Mrgs. 


.Abds. 




Den 6. 


Juni T. - 


38,2 


P. 76 


• 7. 


. . 38,8 


39,0 


. 112 


. 8. 


. . 38,7 


38,9 


. 112 


. 9. 


. . 37,5 


39,4 


. 124 132 


. 10. 


. . 37,4 


38,5 


. 124 132 


. 11. 


. . 38,2 


38,0 


. 164 


= 12. 


. . 38,5 


40.0 


. 208. 



Tempcraturv-erlauf ganz nnregelmäßig, am 9. und 10, erhebUch 
niedriger als zuvor, abendliche Exacerbationen (mit Ausnahme des 11.), 
am Todestage rapide Steigung auf 40,0 mit einer Pulsfrequenz von 
208. Sonft ift die Pulsfrequenz in keinem Verhältniß zur Tem- 
peratur. 

35. Fall. Ein '/ijähriges Kind, aufgenommen am 7. März 
1878. Dauer der Krankheit etwa 14 Tage. 



Piebeitabelle. 






Mrg,. 


Al)de. 




Den 7. März 






T. 38,0 


38,3 


P. 128 


. 8. . 






. 38,0 


37,5 


8 160 


. 9. • 






.■ 37,3 


38.6 




>. 9. • 






^ — 


39,;i 


" 212 


• 9. ■' : 


12'i 


s Nachts 


i — 


40,6. 





Temperatur ve'rlauf uni-cgel müßig, am 9, ift dio Temperatur 
niedriger als an den vorhci^ehcnden Tagen, am Todestage Nachts 
plötzlich auf 40, () fteigend. Pulsfrequenz nicht tlcr Temperatur 
beigeordnet. 

"1 Charitö-Annalen. Bd. IV. piiK- >>0S. '") P^bfiidarolbft. pn«. 500. 



30 — 



36. Fall. C, 8V2 Jahre alt, eingetreten den 30. April 1875 
am 8. Krankheitstage. 



Fieber tabelle. Mrgs. 

Den 30. April T. — 

1. Mai y> 37,6 

2. » » 38,0 



» 
» 



» 



3. 



» 



» 



38,4 
Mai. 



Abds. 

39,0 

39,0 

38,0 

38,6 

39,0 



P. 110—120 

>' 80— 60- 
» 96—140 



•90 



» 



150—150 



SectioiL am 5. Mai, 25 Stunden 



Todeseintritt am 4. 
nach dem Tode. 

Pia mater ill infiltrirt mit einet feröfen trüb weißen Flüfligkeit. 
Im Gehirn finden Cich Tuberkel, an der Gehirnbafis mikrofkopifch 
keine Granulationen nachweisbar. Die Seitenventrikel enthalten 
eine kleine Quantität Serum. 

Temperaturverlauf unregelmäßig, am 2. und 3. ift Abends die 
Temperatur niedriger als an den vorhergehenden Abenden. Die 
Pulsfrequenz ift der Temperatur nicht coordinirt. 

37. Fall. R.," 7 Jahre alt, eingetreten ins Hofpital am 16. 
September 1875, fchon feit 8 Tagen krank. 



al 


)elle. 






Mrf,'H. 


Abd«. 




Mrjrs. 


Abds. 


eil 


i 16. 


Septc^mber 


T. 


38,0 


30,0 


P. 


95 


92 


)/ 


17. 


» 


» 


37,6 


38,0 


>.' 


68 


84 


V 


18. 


// 


/' 


37,0 


38,0 


V- 


74 


78 


",> 


19. 


'/' 


■ >; 


37,0 


37,() 


» 


60 


72 


>> 


20. 


'/> 


>> 


37,0 


38,0 


>> 


60 


65 . 


» 


21. 


/f 


>; 


37,6 


39,0 


>l 


98 


158 


» 


22. 


V 


» 


38,0 


38,4 


/' 


144 


158 180 


/^ 


23. 


'/> 


» 


38,2 


39,0 


>/ 


180 


172—164 


» 


24. 


» 


» 


38,5 


39,7 


» 


180 


172. 



Todeseintritt um 1 Ulir in der Nacht. 

Temperatur verlauf fch wankend, am 16. und 21. ift die Tem- 
peratur höher als in den darauffolgenden Tagen (bis zum 23.). 
Vom 23. ab erreicht Cie Abends hohe (irade, die bis zum Tode 
andauern. Das einzige Conftante lind die Abendexacerbationen. 
Die Pulsfrequenz fteht meift in keinem Verhältniß zur Temperatur. 

38. Fall. Th. PauHne, 4 Jahre alt, feit 15 Tagen krank, 
eingetreten den 22. September. 

Fiebertabelle. Mrgs. Alxls. Mrgs. Al)d^. 

Den 22. September T. — 39,2 P. — 112 

» 23. » » 37,6 39,0 » 170 158 

» 24. » » 39,0 39,2 >> 156 166 

3C) Bhutan, Op. cit. p. 13. 37) Ebendaf. p. 17. s^) Ebendaf. p. 19. 







MrgE. 


Ahdp. 


MrKS, .Vbda. . 


Den 25. 


Septemljer 


T. 38,6 


39,4 


■p. 166 166 


> 26. 




. 3i),0 


39,8 


• 158 160 


; S7. 


y, 


. 39,4 


«,4 


. 140 180 


. 28. 


„ 


. 39,0 


40,0 


. 178 212 


• 26. 


„ 


. 38,8 


39,2 


« 210—190—186 


. 30. 


'» 


» 39,2 


40,0 


i 176 2011. 



-183- 160 ■ 



Temperatiirverlauf ganz unref^elinäßig, um 25. Moigens ift di*^ 
^'empera.hir niedriger als am vorhergehe!] den Tage, ebenfo find die 
°~ mperaluren vom 27- und 28. bei weitem höher als am folgen- 
a Tage. Die höchftcn Ziffern erreicht die Temperatur am 27., 
. imd am Todestage, Nachmittags. Bie Pulsfrequenz nicht co- 
bidinirt,. fo z- B. ift die Frequenz des Pulfes am 29. hei einer T. 
wesi 38,8' 210, während fle am Abend bei einer T. von 39,2'nur 

peo ift.. 

. Fall M., 9 .Jahrealt, aufgenommen den Iß. September 
mit allgemeiner Tuberkulofe und entwictciter Meningitis. 
MrgH. AI nie, MrgH. Abda. 



Den 16. Seplmb™ T. S9,S 


39,4 P, 120 


96 






. 17. - . 39,0 


39,4 . 159 


I.Mi 






• 18. . ■ 40,0 


40,0 . 180 


210 






.19. . . 40,0 


41,0 . 180 


ISO 






. 20. . .. 40,2 


41,6 . 180 


140- 


-120- 


-10(1 



Die poflmortale MelTung betrug in der Achfeihöhle 41,7, in 
• Vagina 42|(i. 
Teniperatur^-erlauf ungefefzmäßig, am Murgen des 17. ift die 
Temperatur niedriger als am Motten des 16., am 18. Morgen- und 
ÄbGödtemperatur gleich, von welchem Tage ab fie regelmäßiger 
l und nicht unter. 40 linkt. Die Pulsfrequenz ift nicht an die 
m^teratur coordiuirt, fu z. B. zeigt 'diefelhe am Todestage Moi^ns 
i einer Temperatur von 40,0 180 Schläge in der Minute, wäh- 
le am Abend liei einer Temperatur von 41, li bis nuf 100 
; linkt. 

40. Fall. Ein Djäliriges Kind, Anfang der Krankheit am 
tSÜ. Älai, eingetreten ins Hofpital am felben Tage. 



i«bertal)elle. Mrgs. 


AMs. 


MrgH. AMh. 


■ Don 27, Mai T. — 


37,0 


F. — 68 


. 28. . '. 38,0 


38,4 


. 90 95 


. 29. . . 38,2 


38,1 


» 94 96 


. 30. . . 38,5 


38,7 


. 90 94 


^ . 31, . . .38,5 


39,0 


. 92 96 


••) BO['Ti.v, tip. eil. pilg. 28. 


■) in.iu 


«B,it-LT, op. dt. pag. ÖÖ7. 



Mrgs. 


Abds. 


P. 86 


86 


» 90 


98 


» 96 


106 


» 100 


100 


» 70 


84 


» 70 


76 


» 40 


56 


» 54 


68 


» 76 


76 


» 90 


94 



— 32 — 

Mrgs. Abds. 

Den 1. Juni T. 38,7 38,9 

» 2. » » 38,5 39,2 

» 3. » » 38,7 39,4 

» 4. >^ » 38,9 39,4 

» 5. » » 37,8 37,6 

» 6. » » 37,0 37,5 

» 7. » » 37,0 37,3 

» 8.- » » 37,2 37,0. 

». 9. » » 38,0 38,5 

» 10. >^ » 38,0 38,3 

» 11. » » 38,5 38,8-39,4 » 110 ,120—130. 

» 

Temperaturvorlaiif fehr iniregelmäßig, bis zum 4. Juni fteigt 
die Temperatur von 37,0 bis auf 39,4, dann ift die Temperatur 
bis Äiim 9. normal, an welchem Tage fie wieder zu fteigen beginnt, 
um am Todestage wieder 39,4 zu erreichen. Die Pulsfrequenz ift 
etwas regelmäßiger, aber auch nicht ganz der Temperatur coordinirt, 
am auffalligften ilt das tiefe Sinken derfelben am 7. (bis auf 40). 

41. Fall. Ein 12 jähriges Kind «wird ins Hofpital am fechften 
Krankheitstage aufgenommen. 

Mrgs. Abds. M. , A. 

26.JuniT.38,8 38,9 P.80 88 

27. » » 38,8 39,0 » 96 100 

28. » » 39,3 39,Ö » 90 96 

29. » » 38,0' 39,3 » 70 80 

30. » » 38,6 39,1 » 80 80 
I.Juli » 39,1 39,3 » 80 120 
2. » » 40,4 F. 180. 

Temperatur fchwankend*' am Morgen des 29. und 30. ift lie 
weit niedriger als am vorhergehenden Tage, fo ift diefelbe auch am 
19. Abends höher als an den drei folgenden Abenden. Die Ex- 
acerbationen fallen indeflen immer (mit Ausnahme des 28.) auf 
den Abend. Am Todestage erhebt fich die Temperatur auf 40,0 
auch nimmt die Pulsfrequenz bedeutend zu, fonft ift diefelbe in 
keiner Weife der Temperatur coordinirt. 

42. Fall. Ein 3 jähriges Kind, eingetreten ins Hofpital am 
23. Juni (am Ende der 1. Periode). 

Fiebcrtabelle. Mrgs. A])dh'. Mrgs. Abds. 

Den 23. Juni T. — 39,5 P. — 118 

24. » » 39,0 39,0 » 116 100 



l^'iebei 


•tabello 


■ 






Mrj;8. 


Abds. 


M. A. 


19.JiiniT. — 


38,0 


V. 56 


20. » 


» 37,2 


37,8 


» 56 50 


21. » 


» 37,6 


37,9 


» 46 5() 


22. » 


» 37,7 


37,6 


» 52 52 


28. » 


» 37,5 


38,7 


» 52 56 


24. » 


» 38,0 


38,5 


» 60 60 


25. » 


» 38,8 


38,9 


» 60 80 



» 



41) Archambault, op. cit. pag. 598. *'^) Fibendafelbft. pag. 599. 
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JlrgK. 


AM». 


31rS» 


Pen 25. Juni 


T. 38,8 


39,3 


*. 80 


. 26. . 


• 38,7 


39,8 


• 108 


. 27. ■ 


. 39.4 


39,0 


- 120 


. 28. . 


. 39,2 


39.4 


. 126 


. 29. . 


• 38,7 


38.8 


. 84 


. 30. . 


> 38,8 


39,3 


» 124 


. 1. Mi 


. 39,1 


39,8 


• 128 



146. 

Der Temperaturverlauf ift in dierem Falle ganz unr^elinäßig, 

Tageaeiiitritt bis zum Todestage fehwankt die Temperatui' 

ifchm 38,7 uud 39,8, am Abend des 1. Tages ift 0e höher als 

folgenden 2 Abenden, fo ift auch die Morgentemperatur 

} 24- höher als die Temperatur des 25., 26., 29. und 30. Am 

, 27. und 28. conftant hohe Temperatur, fo auch am Todestage; 

! böchfte Ziffer erreicht (ie am Abend de.'i 26. und am Abend 

I. Todestages (39,8)- -Am 24. Morgen- und Abendteraperatur 

' , am 27. Morgentemperatur höher als am Abend, fonft abeud- 

e Exacerbationen. Die Pulsfrequenz ift meift ohne Coordination 

"i Temperatur, fo z. B. zeigt diefelbe am 28. bei einer Tem- 

r vou 39,2 126 Sehlage, während fle "am Abend desfelhen 

) bei 39,4 nur 100 Sehlage aufweift. 



43. Fall. Ein 8jähriges Kind, erkrankt feit dem 23. Mai, 



i Spital eingetreten 

l^ebertftbelle. Jti-gs. 

Den 31. Mai T. — 

» 1. Juni ': 38,5 

« 2. » » 38,4 

^ 3, V - 38,7 

• 4. " » 39,1 

" 5. " 39,2 

6. " " 39,0 

" 7. ' ■'- 39,ä 



Mai (2. Periode). 



39,8 
39,8 
39,3 
39.2 



39,7-a<^8 
5^e Temperatur fchwankt während dii 



72 
72 



104 
116 
1^2 

Zeit 2 



120 

148. 



diefci Zeit z^vifchen 38,5 

■ 39,8, verläuft unregelmäßig und erhebt ßch in den letzten 

[ Stunden auf 40,8. Vom 4. ab find fowohi die Morgen- alt» 

L AbendtemperatuBMi nicht unter 39; mit Ausnahme des 6. 

i die Exaeerl»ationen auf den Abend. Die Pulsfrequenz ift der 

mperatur nicht coordinirt. 



!<!!••. 



UI. Kategorie. 

44. Fall. Ein Mädchen, U^h Jahre alt, hat nir Wochen 
durchgemachii vor 8 Tagen fchon klagte das Kind 

") Handbuch dt^r Kinderl^Ajik- 



•") ÄRCHAMBiri.T, op. cit. pa){. I 

I. Uli. G. II. 1.11«. «3. 



Kind ül)er ^^^^H 
der Kinderl^Ajik- ^^^^^H 



Fiebertabelle. 


Mr;rs. 


AhdH. 




Den 8. Tag T. 


mjy 


38,0 


P 


» 9. '• » 


37,0 


37,0 


>• 


V 10. >• ^^^ 


38,5 


37,0 


>' 


11. >' 


38,0 


40,2 


f' 


:^ 12. >•■ >- 


3(>,0 




>. 
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Kopffchmerzen, mit denfelben Hellte fich auch Erbrechen ein. Am 
8. Krankheitstage wird das Kind ins Spital gebraclit. 

. 64 62 
66 68 
78 60 
74 140 
nicht zählbar. Exitus lethalis. 

Scction 30 Stunden nach dem Tode. 

Suizides Exiudat zwifchen Dura und Pia. Venen der letzteren 
lehr gefüllt. An der Baus vom Chiasma NX. opt. bis über die 
Medulla olJongata hinal)- eitrige Entzündung der Pia mit reichlichen 
miliaren Tu])erkeln. Ventrikel, namentlich die feitlichen. Hark 
ausgedehnt dun.^h fercis- eitriges Exfudat. 

Temi)eraturverlauf ilußei'It unregelmäßig, am 9. Krankheitstage 
ill die Temperatur niedriger als am vorhergehendon, am 10. Tage 
ift fi(i am Abend um 1,5 nic^driger als am Morgen. Am vorletzten 
Tage Abends plötzlic^h auf 40,2 fteigend, finkt diefelbe am Todes- 
tage el)en fo plötzlich auf 36,0. Die Pulsfrequenz ill nicht ganz 
der Temperatur coordinirt. 

45. Fall. Ein Mädcluni, 1 Jahr 4 Monate alt, wird wegen 
Hüften und Erbrecihen, was fchon 8 Tage gewährt haben foll, ins 
Spital aufgenonnnen. 



Fiel)ertabolle. 


Mrgs. 


Mttj^H. AIxIh. 




Älrgs. 


MttjLtH. 


Abds. 


Am 1. Tag 


T. 




37,4 


P. 






80 


» 2. >' ' 


>■ 


37,0 


37,5 


» 


80 




74 


» 3. >' 


V' 


37,5 


38,0 37,0 


» 


80 


64 


64 


» 4. >^ 


» 


36,1 


36,5 37,4 


V 


80 


88- 


104 


» 5. 


'/> 


37,2 


37,0 37,4 


"/> 


104 


100 


114 


» 6. » 


» 


37,0 


37,0 37,6 


» 


100 


112 


108 


» 7. V 


» 


37,0 


37,0 38,5 


>p 


112 


100 


122 


8. >^ 


» 


37,5 


36,5 37,8 


» 


100 


104 


100 


» 9. » 


>; 


40,0 


38,7 37,8 


» 


120 


132 


122 


» 10. » 


» 


37,6 


37,5 37,9 


» 


70 


118 


92 


» 11. » 


>> 


um 2 


Uhr Morgens 35,4, 


p 


. 76 






» 11. » 


» 


>^ 5 


» » 33,6 


» 


60. 







Die pollmortale ]Meirung ergab nach dem um 5^/2 Uhr erfolgten 
Tode 34,0, eine Stunde nach demfelben 33,0. 

Section 30 Stunden fpäter. 

Dura dem Schädeldach feft adhärent. In den Sinus viel dünu- 
flüfßges Blut. Venen der Pia Hark gefüllt. Gyri abgeplattet, Sulci 
verllrichen. Beträchtliches eitriges Exfudat in der Pia der unteren 



45 



) Handbuch der Kinderkrankheiten. Bd. 6. IL pag. 468. 
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i des CeroböUum und übe d 
, (Kefer Proccß in ctwae geri ^ 
'Exfuflat von mehr feröfer Befch fF h t A 
[ reichliclie Entwickeluiifi; p:rauer T be k 1 I 
Ventrikebi ein feröfer, blutig gef 1 1 Erj? ß 
käfig^r Herd im Centrum de? echt t 

Brunebialdrüfen verkäft und rei ] 1 1 
Tulierkehi in der Milzkapfcl. 

Temperaturverlauf ohne Sp 
crfttin 3 Tagen Nortnaltemperat 
normal, dimn wird fie wieder b i 

tages nnnnal, wo fie abermals 1 
Wolfens fteigt fie plötzlich auf 40 U 
bis einige Stunden vor dem Tori 
welches bis zum Tode anhält. D 
l^oimäßig, ohne Coordination a d 
fchoittlichen Verhältnifle zu ihr h 1 

4«. Fall. Carnline Andref 
18ßy im Kinderfpital aufgenommen, 
erft feit einigen Tagen leidend fein. 
Ficbertabelle. Mrga. Mttga. 
, J)en 19. Jiinuar T, 37,5 37.S 
37,5 




37,5 
36,0 
36,2 
36,5 
36,2 
36,0 
36,0 
37,4 
35.5 
37,0 
36,0 



37,4 
37.3 
37,4 

37,5 
36,5 
3fi,0 
37.8 
37,2 
37,0 
36,0 

36,0 



Am 1. Febniar ^/i Stunde post mortem im After gemeffen 

,3, je 15 Minuten fpäter 38,0—36,5 — 35,3. 

Section am 2. Pebraar Vormittags 12 Uhr. 

Dura mater blaß, ziemlich glänzend, G_vri fait vollkommen 

Ferftrichen. An der Balis des Gehinis ein gallertiges Exfudat. das 

hinten bis zum verlängerten Mark erftreckt. An den ent- 

EÜnd^n Partieen der Pia mator hie und da kleine miliare Tuberkel. 

! Ventrikel (tark erweitert und mit klarem Serum gefüllt. In 

/^baeb fllr KiinJerheükuniie. Leipzig !85B. Bd. IL p. 
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dor linken Chorioitlesi findet fich ein gelbor feltcr Tuberkel von 
der Größe eiiioH Stecknadelkopfs. Im unteren Lappen der liiikwi 
Lunge ein frifrlier Herd käfiger Pneumonie und Gruppen vtm 
miliaren Tuberkeln. 

Man bmucht nur einen Ulick auf die Fiebertalwlle zu werfen, 
um liub von dem ganz und gar ujigefetzmüßigen Verlauf der Tem- 
peratur zu überzeugen. Die erften 3 Tage weifen normale oder 
mäßig erhöhte Temperatur auf, am Morgen des 22, Unkt diefelbe 
auf 36,0, während lie am Abend desfelben Ta^^es ihre hüchlte Ziffer 
(38,7) erreicht. Am 24., 25. und am Todestage weift die Fieb6^ 
tabelle conftanto fubnormale Temperatur auf, wahrend an dea 
anderen Tagen noniialo mit fubnormalen Temperaturen abweehfeln; 
poat mortem fteigt die Temperatur bedeutend. Ich werde auf diefen 
Kall bei Befpreohung der ixtftmortalen Temperaturfteigeruugon zurück- 
kommen. Ebenfo unregelmäßig und ohne Spur von Coordination 
an diu Tempomtur ift die Pulsfrequenz, die im Gegenfatz aur Tem- 
peratur wälirend der ganzen KrankLe.itsdauer ziemlich hoch ift. 



47. Fall. 
9. Mai 187!). 
Ficbcrtivbelle. 

Den 10, Mai T 
" 11. '■ . 
>. 12. . ;> 



Leopoldine, 3 Jahre -alt, aufgenommen "am 
bi« vor 14 Tagen gefund gewefen fein. 



3fi,7 
28.it 



AbiiB. 
40.0 
32,0 



72 

100 



Ihn 3 IJJU' Moi^ena trat der Tod ein. Unmittelbar nach dem 
Tode 29,8. 

Sectionsbeftind. Dura mater mit dem Schädeldach zußimmett- 
hängend. Die inneren Meningen über der Convexität der Groß- 
himheniifphiiren zart, an der Balis nnt gallertigem Exfudat infiltrirt. 
Diefes ExCudat ift Ijefondors ftark an der unteren Fläche düs Ponfl 
und um die MeduSla ohiongata, femer im Trigonum intercnirale und,- 
in der linken Sylvifchen Fun-he. Im Bereiche der vom Jjbcfudate. 
infiltrirten Pitrticen der inneren Hiriihitute, aberauch an der oberatt 
Fläche des Kieinhinis, fowie an der medialen Fläche der Gn^- 
hirnhemifphäre zahlreiehe, miliare Tuberkel, Die HimhÖhlen WJ- 
weitert, »üt trübem Serum gefüllt, das Ependym zerfliegend wrich, 
Sonft nur noch in den Lungen zerftreute, einzelne wenige Tuberkel. 

Der Temperaturverlauf ift ein ganz eigenthümlich unr^el« 
mäßiger. Nachdem am Abend des 10, die Temperatur 40,0 erreicht| 
nimmt iie von da täglich ab und fiukt einige Stunden vor dest' 
Tode auf die abnorme Tiefe -von 28,6. Die Pulsfrequenz ift eb^iib' 
unregelmäßig, bei 40,0 ift die Frequenz des Pulfea nur 73, während' 
diefelbe bei 32,0 100 aufweift. 



") Ghäklikqbr, Jabrljuch für Kinderheilkunde. 



48. Fall. M. Anna, 2'/( Jahn; alt, wurdp am -2."i. Juni 1879 

einem lüeuritirchßii Exfudati.' im Spital aufgenommen, > 

Exfudat wunie allmälig reforVjirt, fo daß Anfangs Augtill uichUi 

IQehr von (femfelbeti nachzuweifeu war. 

Fieliertabelle. Mrga. Abils. 

Den 7. Augull T. — 38 

» 8. ■- V 38,2 38,0 P. 72 

• S(, V . 37,3 

- 11. " fchwankt die T. zwifchen 37,0 u, 38,0. P. 
>■ 12, :' Aljends fank die T. auf 32,2. P. 96. 
. 13. ■■ ift dii; T. 31,9. Tod 11 Uhr Vomittaga. 
Seutionsbefund. Dura raater mit der Liimina vitrea innig v 
Trachfen. Die inneren Meningen an der Ilirnbaßs, im Trigonta 
jntercnirale und den Sylvilchen Spalten leicht feros, eitrig infiltr' 
Vöti ziemlich vielen mohnkorngroßen, weißlichen Knötchen dui 
Die Venta'ikel des Clohirns erwfitert, mit trübem 
da? Ependym zLTllie&^nd. Sonft noch in den Lungen > 
ftreute hirfekemgroße , kiUige Knötchen, Bronchialdrüfen 
und ini unterflen Ileum einige fekundäre tuberkulöfe Ulcera. 

Temperatur fchwaiikend, vom 12. ab beftändigGs Sinken dti 
Xfilben bis aiif 31,9. Die Pulsfrequenz ift ohne C'oordination i 
die Temperatiu", bei einer Temperatur von 38,0 ift die FrequeH? 
läea Pwlfes 72, dann wieder 92, während fie bei einei' Temperatu 
Von 32,2 96 ift. 

Maria Breindl, 1 Jahr alt, aufgenommen ^n 1^ 
Novenibur 1879, foll bis vor 10 Tagen gefund gewefen fein. 
Piebertabelle, 

MrgB. 
:3. Nov. T. 37,5 



I.Xov 



Mrga. 


AbdB. 


T. - 


.38,6 I' 


• 38,2 


38,5 - 


. 38,0 


38,6 .. 


. .18,2 


38,2 • 



140 
" — 24. 



168 



Allda. 

37,5 P. - 
37,7 » 160 
37,4 « Uw,Wrli|i 



■ 37,Ü 

- 38;o 

» 37,0 
I Ulir Vormittags 32,S 
Mttags 33,« 

Niichmittaga 31,0 
30.i 



12 
3 
6 



unmittelbar vor dem Tode: 

Keine pi>ftniortn.ie Temperatm-fteigerung. 

Soctiiaisbefund. Große Fontanelle weit offen. Die inner 
Meningen an der Hirnhaüs, namentlich ij] den Sylvifchen Sp^t^ 
tffid im Trigouum intei-cruraie ferfta- gallertig inliltrirt., von 2ab 
wichen hanfknmgroßon, käfigen Knötchen durcbfol.zt. Hiniventrilc«! 

yijiisriEH, op. dt. piifT. 4fil. *') Ebemlafellift. jiap. *B3i^ 



betrikhtlid] ililalii-t uml mit trüliem Somm gefallt. Außerdem in. 
vielen anderen Organun ebenftUls pathologilclie Veräuderungon. 

Temperatur wahrend dua ganzen Verlaufe zwüchen normaler 
und wenig orhöhter fchwankeiid. A\n Todestagp linkt diefelhe 
9 IThr Morgens plötzlich von :i7,<l auf 3:3.9 und faUt von da ah 
Itüudlich bis auf 29,4. Die Pulsfrequenz ilt liocli und ohne Co- 
Ordination an die Temperatiir. 

Folgende 7 Fälle, die ich TüBiJf's') Abhandlung entlehnft. 
iieigen ähnliches \'GrhaltE!n wie lüe letzten 6 Fälle, wenn auch di« 
Temperaturabfälle am Todeelnge nieht fo bedeutend IUkI uno iii 
den ;i Fällen von GnÄndingeh. 

50. Fall, fiottlieb S., 5 Jahre alt, eingeti'eten den 20. April, 
Temperatur während des ganzen Verlaiifs unregehnaßig, uormal' 
oder fubnormal, zwifchen m,S und 37,8. 

Den 4. Mai Alande 37,6. Den 5. Mai Abondn 37,6. 
iJpn (!. Mai Morgens 35,13. Tod 2'/i St. nach letzter McITujig. 

51, Fall, Elifc y.. 14 Jahre alt, eingetreten den 28. Mära, 
fdt 8 Tagen Zeichen von McnhigiÜH. TGmi)eratur zucrft fubfebril, 
in den letzten Tagoii Al)fan. 

Den 29, Märn T. 38,3-38,0. Den 30. März 37,3- -38,0. 

Den 31. Mära Morgens 315,5. 
Einige Stunden fpüter trat der Tod ein. 



52, Fall, AnnaB,, Jahre alt, eingetreten den 10. 
feit 2 Wochen krank. Aufentlialt im Spital mit Itetiget 
der Temperatur. 

Den 10. Febr. T. - 38,3. Den i>. Kehr. T. 3({,y- 
» 11. ■■' " 37-37> " 13. -^ ' 33,3- 



Fcbniai^ 
i äinkea 

-35,». 
-33,4. 

53. Fall, Marie B., 3','» Jahre alt, eingetreten dun 29. M&it, 
ift feit 8 Tagen krank, Im Anfang unregetuiJlßig febrile, in ü^, 
letrten Tagen normale und fubnormale Temj-ieratureti. 

Den 7. April T: 35,6—36,2. Den 8. April 36,3 
- 9. X >^ 35.2—84,0. Tod in der Nacht. 

54, Fall. Therefe J., 8^(s Jahre alt, eingetreten den lÖj 
Februar mit einer Coxitia sinistra; den 15, Januar Befecticn; Mtf 
her hohes Fieber. Vom 7. Februar an Syiniifonie einer Meniugitiej 
leichtes Sinken der Temperatur. 

Den 17. Febr. T. 38,5—39,0. Den 18. Febr. T. 38,0—36.8, 

Den 19. Febr. 8 Uhr Morgens 36,8 

". 19. " 1 ' Mittage 33,5 

.. 19, >. 5 ■ Abende 35,4. 

Geftorhen 5 Uhr Abends. 



'} Op. dt iiag, 23— 2ö. 



5.'i. Fall. Emilk- B.. (j Jalii-e alt, eiiigülruieu ileu ^0. Jan.; 
Jreit 2— :1 Wtxiheii kiwik. Tomperatur unregelmäßig, fcliivaiikt 



iewifrhen a7,< 


1 und 38,5. 






Den 10. Fi'bni 


ai T. 38,0-38,2 




11. 


. 37,9-38,8 




12. 


. 37,2-37,8 




13. 


. 3e,o. 



Tod '2 Stunden nach der letzten Mell'ung. 

JxiUiCe R., 4 Jahre alt, eingetreten den 17. No3 
Spitalaufenthalt 2 Tage. 



ruber; feit 14 Tagen kra 



Den 17. November T. 36,5—36,8 
' 18. . " y> 30,3—35,9 

-> 19- » 2 UTu- Mrgs. 36.7 

'■19. >> r, . >, 36,3 

>■ 19. s 8 - < 33,8. 

Geftorben um 10 Ulir Miirgena. 

Diefü ftatiftifehe Zufaranienflullung zeigt zur Genüge, me afl,3 
}elläiidig und imregülmäßig der Temiieratui^aiig liei Menin^^ 
"tuberculoea ilt; aueh nicht ein einziger meiner Fälle zeigt ii^ 
I 'welche Gefetzmilßigkeit im Verlaufe der Temperatur, und nimma 
^jfS uns nicht mehr Wunder, warum bis jetzt noch immer krä 
■fij^ifche Curve der Temperatur aufgeftellt wurde. Das Fieber s 
pben eine folclie luconftanz, daß an Aufftellen einer folchen nicfii 
BD denken id. Aber gerade diefe Inconftanz des Fiebers ift i 
Idifferentiellen Uiagnofe fehr gut zu verwerthen, namentUch mancher 
FHIen gegenübei- mit einem ähnhiihen Kymptomoneomplex wie bqj 
Meningitis tubereulosa, fn auch manchen Tj-phnsfallen gegenüb* 
■9Jrd uns die große l'nregehnäßigkeit des Teniperatuiganges '. 
Vrkibtigeii Diagnofe verhelfen. Im Uebrigen dürfte die ~' 
■der M. tubereulosa fehr oft uiifdiwer zu Hellen fein, wenn < 
■'ExiAenz genauer nnamneftifcher Mittheilungen über ilnt^ PreilrtimaF 
" kdiuip und die eiiieiiclkuluii-litmig weniger Tage dir :iu--i ^unli'in'n 
B&nnkheit unfciTv llfuitliiilun;; zu Hilfe kommt, i ': ."■,,■ in m- 
lliobe Aufeinandi'i'li )li;i- ilir Syü]]itome, die charakti'i.iii.. 1: Ar, ii.^.-i' 
jteiifeitigen Ahlülung, K-iimderB der ziemlich luliuuik- Utuitiiiug 
i Stadiums der Reizung in das der Lähmung pHegeu in den 
DJÜilen Fällen recht deutlich hervorzutreten und vor diagnollifchen 
I zu bewahren. Andi^erfeits jedoch hat man daran feit- _ 
B^uljalten, dali es keineswegs ii^end ein fiir Meningitis tüberculo 
Bfpecdfifrhes Merkmal gibt, und daß auch nicht immer der jewfii 
■■vorhandene Syniptomencomplex einen für diefes Leiden pathc^Q* 
Kftlfuhen Werth hat. Die Inconftanz des Fiebers erftreckt fich auoK" 
Ttwf die R\^nptoDle, und das klinifche Bild zweier Fälle ift kaum 
nur annaherTid das gleiche. Deshalb wird man zur fieberen 
p niagri'if'' niir dureh die Gelammtheit der Erfrheinungen gelangen, 



Ich habe nun meine Fülle daraufhin iinterlucht; 1. Ob nidil 
die mehr eitrige Inflltration der Pia, 2. ol> nicht die bedeutende 
Flülligkeitsanlainmlung in den Seiten Ventrikeln in irgend ivfilolkar 
Beziehung zur Temperatur flehe. Denn ad 1 erwähne ich nur, 
daß nauh Billroth's') Verfuch ilie verfchiedenen Müinunt« z 
örtern, duri:h welche eine Eriiöhung der Körpertemperatur Uod 
damit Fieber cntflehe, können unter Anderem auch folgende Uin- 
ftände von Bedeutung fein, a) Es bilden lieh im Blute ohni- 
weiteres Zutliun der Nerven Umfetzungen, die /,u gefteigerler Ver 
brennung Anlaß geben, oder es werden Körjior ins Blut uufgenurnrnon, 
welche folche Umfetzungeu einleiten und imtcrhalteii; li) das in- 
toxicirte Blut ttrregt die Nervencentren, und vini hier auw cutfteht 
Fieber. Ad 2 erwähne itji die PAfiENsTEcHEKfchön*) Experimente 
über Cfehimdruck, daß alfo flie bedeutende Flüirigkeitaanfamnümig 
in den HcitenveTitrikcln, die aufs C!<?him ohieu Druck ausübt und 
dejngeniiiU ffinu Functionen alteriren muß, irgend weleht-n EinäuB 
auf di(- Temperatur haben müßte. 

Ich lihi jedoch bezüglich Iwider Unterfuc.liungen zu keincw 
pultlivcn Ifcfiili:!!'' gelangt. Von den Füllen, von ditnen itjh den 
Sc. ';.. . '.. ii.i .1 I; .!..■, zeigen nur ö F.'ille vnrn Beginn der Krankheit 
IUI ii' i- I ■ I ■ I lui eitriger Iiitiltnition der pialen Auskleidungen 

lui.l I.". K-Juiha, in 7 Fidlen fand ich meia fubnof 

male odrr nur wenig crhülite Temperatur hei gaUtirtigcr oder feröfcr 
Durehfeuchtung der l'iii und foleliem Kxfiidat. Endlieh (and ieli 
in der größeren Mehrziilil der Fülle eine mäßig erhöhte oder Normal- 
t.emperatur bei ftark eitriger Eutzünckm^ der Pia und eben foicheiH 
Exfudat. In einem Fall (2:1.) (ind die erften 2 Krankheitstagc durch 
hohep Fieber ausj^ezcicbnot , dann wi'i'bi'iilt buhes mit müßigem 
Fieber und Normidtemperutur ali^ bei rulzig-eitrigem Exfudat itl 
mäßiger Menge. 

Bei der Ihiterfuchung bezüglich der Flöfligkeitsanfammlung itf 
den Ventrikeln konnte ich leider za gar keinem Eefultat gclang^i., 
In allen Fällen find zwar die Ventrikel durch Flüfligkeit aus- 
gedehnt, während die Tempüratur, wie i«h vorhin gezeigt habe, in 
den verfchiedenen Fällen den hedeutendfton Abweichungen in iex 
Höhe unterwori'en ilt, fo daß diefea Eigebiiiß eigentlich ein direot 
negatives wäre. Man müßte jedoch, um de-ii wirklichen EinltuS' 
diefee Factors auf die Temperatur feltau (teilen, genaue Mellüngtii. 
der angefammelten Flüfligkeit vumehmcn, um dann die Fälle 
za vergleichen. In meinen Fällen ift jedoch auf diefes Moment." 
kein Gewicht gelegt, fo daß ich aus diefem Grunde zu keinem 
Refultate gelangen konnte. 

Was den Einguß anderer Affectionen auf das Verhalten dep 
Temperatur bei Meningitü tuberculosjt betritil, fo ift, wie ja meine 

') F.sperimente 



und St 



') Arcliiv fflr klinifLlie Chirurgie, VI. pag. 429. IS94. ') F.s| 
Stu-lien über ("lehiniJnnk. llei.lelber); 1871. 
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^älle beweifen, die tiiberkulüre MeiiingitiH mit der Vemllsemeiue- 
j der TubiTkulofo fowie mit den verfchiedenften pathologifehen 
IZlifläadmi fo häufig («mpXicirt, daß ich nicht anflehe Jiu behaupten, 
KiaÜ bezüglich der Unregelmäßigkeit des Temperatui^anges die mit 
Buid^reii pathologifehen Veründerimgen complicitte Meningitis tuber- 
Iculosa keine beTncrkenswerthc Differenzen zeigt. Anders verhält 
les fich in Bezug auf die Höhe der Temperatur, denn man kann 
Iwobl annehmen, daß die Höhe des Fiebers erfens abhängt von 
Lder Mafle des im Otgaiiisrnua abgelagerten tuberlailöfen Stoffes, 
Wtfitens von der größeren oder geringeren pathologifehen Verände- 
tU^ der Organe. Die meiflen mit anderen AJfectionen eompli- 
Ictrlea Fälle zeigen deshalb während des ganzen Verlaufs durch- 
■fcbnittlieh bedeuteudcres Fieber als die abfolut reinen Fälle vort 
IMeningitia tuberoulosa. Natürlich fehlt, es auch hier nicht an Aus- 
(ntihiiaen. 

Bezüglich der Abweichungen der Temperatur m den letaten 
|34 — 28 Stunden theÜte ich ja meine Fälle von vornherein fo 
! iiliefelben h\ diefer Hinficlit einen rafchen üeherblick ge- 
32 Fälle weifen am Todestage höhere oder fehr hohö 
■T«mperatur auf, 11 Fälle zeigen am Todestage uaheKU normale, 
VitoTOiale oder mäßig erhöhte Temperatur, wälirend in 13 Fällen 
■am Todeslagc die Temperatur fubnormal oder fehr tief ift. 

Was mag nnn die Urfaehc der rapiden und felir hohen ^ 
I peraturfteigi'rnng in den letzten Stimden feui'r* die doch 
llbwenif^er als eine plötzliche bedeutende Steigerung des Fieln 
■ augefehen werden darf, als dasfelbe während des ganzen B 
■'fiadiiuns nicht bedeutend ift, ohne alle Gefetzmäßigkeit verläuft, 
■Uiui es demgemäß nicht denkbar ift, daß fich das Fieber, nachdem 
■^ovit? Symptome von Colläps eingetreten find, ohne allmiilige 
TBnnahme zu einem foleh' hohen Grade fteigern follte. 

Auch können wir wohl fall mit Beftimmtheit den Einfiuß der 
mvulfionen auf rlie Temperaturerhöhung, die bei Meningitis tuber- 
« zwar häufig vorkommen, ausfchließen. I>cnn Westphal') 
; iiach, daß die beträchthchen Temperaturerhebungen bei para- 
Ichen Geilteskrankcn keinesw^s in Beziehung zu den Krämpfen 
I ihrem Grade (leben, auch ohne und bei fehr geringen Kramjif- 
arfcheinimgeu vorkommen, wie denn epileplifche, Aufölle im lieh 
"i Temperatur in keiner Weife erheblich ftcigem. Ganz diK-ifi^l!"' 
^beobachtete Henoch*) in feinen Fällen, die ich in diefer Arbeil 
Tvpjlhet habe. Diefer Autor berichtet fc^ar über einen Fall von 
mjialtenden tonifcheu Krämpfen, in welchem die heftigften C'flu- 
Wturen aller vier Extremitäten und eine bedeutende Starre der 
Bückenmuskeln lall his zum Todestage anhielten, mul dennoch 
aik während diefer Ztät die Temperatur des Kindes x'on 3(i,ö auf 



1 



> G«HaMS( 



s Ari'liiv ffii' ITychlnlri.' I. ») f)p. i-i(. 



32,4, ja am Todestflge auf 28,9. Aucii ich limlc in irieiiten ei 
«1er Heidelberger Klinik cntllam tuenden Fällen fehr oft. imr IcichtQ 
ZuekungüH und Coutracturen oder auch keine Spur von Krouipf-' 
erfeheinunpen hei felir hohen Fiehergradeii, während bei GintritI 
von Oonvullionen die Tcmiieratnr oft unverändert bieibt. 

B den Einllnß terminaler Complicationen mit rel'piratonl'chen 

rankungon betrifft, fo können wir zwar in innnclien Fallen die 

tStsdiehe Erhehimg der Temperatur von einer kurz vor dem Tods 

"h entwiekebiden Lungen afiFection ableiten, für die gri'ißere Mulir- 

zahl (1er Fälle mullen wir jedoch naeh anderen Gründen ihcfainti 

da wir in denfelben acute Aßectionen des ReJpinitions»p[iar»t¥fl 

durchaus vermiOen. 

Solche rapide prämortale TemperaturfteiKenuigen wui'den niich 
in vielen Fällen hüchfehriler infeetiöler Krankheiten, fowle auch 
bei Erkrankungen diT Nei-vencentra angotroflen. Nauientlieh wurde 
von WrNDKRLirH ') zuerft darauf hingewiei'en, daß am ICndtodium 
tÄlthcher Neurofen und überhaupt bei mannigfachen Htiirungen 
der Nerveneentra dio Tempemtur nipid die außeiiTilentlichllen 
Hüben erreicht, welche Thatliiche feitber von verfthiedenen Be- 
obachtern beftütigt worden ilt 

Dann publicjrte iuerll Bhouik'), dnü er in mehreren FülJ4ß' 
von ItiukL'nniuikB\erklzuufien nne bpträcbtliehe Steigerung det 
T< mp. nitiir 1 ci.Iiik liti t liiiU DieJei i rften Publieation folgten dann 
luidi n kinililii V« il>i( iitnngni be/iigluh de^ EinHullVi^ der Ver- 
kt/ungi 11 dl - ( nti lim im nljHrnis auf eiiunne Steigcmns dar 
Tempi i itm |o ilii \i ]i lin i buih '\ WtBFR*), (irixcKe ''), Fihi'UKe"). 
Diclo khniithtn BmhKhtnngen werden durch die expcrinienteUeQ 
Befiindn ubci du Eizuliung des Nervenryllcms Mr Körjwrwärm?. 
in hohem (iiad( untirllut/t So fand Tsoiikhciiiihis '), wenn W 
bei eiiK m Kanmcln n die MeiluUa oblongata lui der UebergaiqjST 
grenzL ?uni Poiih durch klinitt djß die Teniperatm- fofort zu ttelgmi 
anfing Audi Sihblielr") beobachtete eonftant Temperaturfteige-- 
rung inch Verletzung eines gewiTTen Punktes an der Grenze zwi- 
fchen verlängertem Mark und Poiir Dasfelhe Refultat erxioltan 
NATih^N und QiiNrjvF") uaeh Zerqnetfchungen de» oberen Mark^ 

Alle diefe angeführten ThatfftC'ben werd'ni mit der Annahme 
eines Moderationscentrums in Zufamiuenliang gebracht, welches 41Ü 
der Grenze zwifeben Hirn und Rückenmark feinen Sitz hat, und. 
delTen Lähmung, fei es In Folge von Trauma oder in Fulgi^ patho« 
Ii^cher Zuftände des Clehirns, eine 'Temperaturfteigenmg bewirke. 



'} Op. dL ») MfHlicodiiriirgical traaHactiöns. XX. 1837. 'J IjAsaKH' 
nsf^'a Ardiiv, 1862. *) TransactienM on the eiinica] Hocietv, London 186r 
") Berliner klmifche Woeliönff^hrift. Ißfifl. Nr. 2B. ") (.'exili'riUitatt ftlr 
cinircheWirrenrchaft. I80S. ') REicnERT'R Archiv. IBIJC. p. 152. ») Pi 
Archiv für Phyflologie, VIII. 1874. |i. 576. ") Reipukfit« Archiv * 



Temiiei'aturab falle lind m den letzten LebensftundeD nkht fii 
L tkäo6g wie Teinperaturlleigerungen. Ich habe zwar in cliefer Ai'beit 
ijS Fälle angeführt, bei denen die Temperatur am Lebensende fehr 
Inlederc Zifiern zeigt, indeüen lind aber die 7 TuTtrN'iehen Fälle 
Itlae Faeit von 38 Fällen, imd die 8 Falle von Gnandingee kamen 
f im jM.ufe eines Jahres in der WruEKHOKEKTchen Kinderklinik vor. 

Ein derartiges Sinfeen der Temperatur gefchieht in vielen 
I Fällen confuintiver Krankheiten, Jbwie auch nach flarken Hiimcir- 
Irh^en, fehr reichliehen Darmentleemngen, wie z. B. bei der Gho- 
I lera, atißerdeni kunmien folehc Temperaturabfalle bei GeilleBk ranken 
So berii.'htut LöwESUAEiiT^) über i Fälle von Maniaealifehen, 
I liei welchen Temperaturen von ganz abnormer Niedrigkeit beob- 
|)K^tet wurden. Sie zeigten vor dem Tode 25,0, 29.5, 23,7 und 
!8,0- (Zwei meiner Fälle (ünändikger) zeigen ebenfalls abnonn 
lliieddge Ziffern wie 28,6 und 29,4.) Ferner finden wir die ver-__ 
I fdiiedenfen Beobaehtimgen in der Diirertationsabhandlnng 
I Iilaheb") gefammrlt und erwigt derfelbe alle InilUnle 
I ibbnomiik Tempfrature« htdingti woruntei die \erichiLdet 
I Störungen dx.^ Nervinfvlt nii her\ irragenden Antheil nehmen 

erwalint au 1 enies Falles von Afenuigitis tubortidoha bti welch« 
\ in den ktzt n 7 Stunden die Temperat ir auf " hei 

Jlk^) 1 (.lichtet ubei 2 Falle von \ eilttzung des HalHtheils ( 
■Buckenmark'i wobei m dem emen Falle die Temperatur auf 34 fl 
I m dem an 1er n Fall bis auf dU hei 

\i 1 h r kl if 5 PI 1 ti ^ n werden durch eine I 



Iphjf I 
I ftain 



■^o fand SrHRKiBEH*) c 

1 m bei den Tempwatö 

nach \orn mit dem I 

N beul" achte tt, 

? das Rückenmark an d^ 

Dasfelbt Rpfnltat Lizie^ 



r ftilgem einen lemperatur wenn t 

fitfehiwlenlten Stellen durclifi.hnitt 

ffisKi*) nach Durchtrennung 1er \aiol'^brucke vom Giehim 

l\ir werden daher auch hier wieder auf &t rungeii jener E 

Kieen dee Centialnenenljflcmi hmgeleitet denen die Warmereg 

olhegt Da nun in km letzten Stadium "iuch m 

leren Gebitttn des Aervenfyftems Dcpreilicneerrcheinung 

lebtet ■«enkn fo muß es lieh ebenfo wie bei den Tei [ u 

■Aeigerungi n um eine rdhmung des du. Warme reguhren 1 te 

band la ea ift alk m dicfem ialk das exiikx-l tikliL 
ICentruni geluhmt 

bnter mLinm FiUcn zeichnen fi(.h auch muuhc dadoreh aus, 
tUfkß dit 1 n peratur post mortem noth zu ileigtn fortfahrt 

») Außen ine Zeitf hr ft fllr Pr> hiatrie \XV 1»R8 'J Ueber Vflj 
BkOniniun uti \ \ rfa hen al norn n airiRpr reniperadircn Hirn 18"~ '" ■" 
(1; nt » S 1 H s \l-ph \ IftÖD Hl 47 
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Den 4. Novhr. Mi^b. T. 88,5, MtfgB. 39,3. P. hiH 90. AIkI^. T. 88,8. 

Uui 10 Uhr Abcmls ftirbt Patient ganz ruhig. 

Section den 6. November Vormitüigs 9 l'hr. 

IXira mator prull gefpaniit. Pia zeigt, inif Jer hinl.ern Coli* 
vexität ftarke Injectimi, mäßigo Trübung und feröfe Durchfeuch- 
tung. An beiden Seiten Ventrikeln fuhpiale Eiteranfiimni lung. Art 
der Hirnlmli;> zeiitt ilii; PIm l;tnf;i- den Sj-hifchen üniboii Aark 
i'ittirige Intihniliiin, ebiMiTii xMiribon den liingafurehen. Die Ka 
lind Arfii'linnidcs am Pdin, Chinsniii, Hirnfehenkel intenliv verdicktv 
fittTig infiltrirt. I>ie beidnn Sfeitenvciitrikel enthalten betrüchtlichp 
Menge» einer trüben, mit Eitorflneken durchmifchten Flüfligkeit. 

Aniitoniifcbe Diagnofe. Eiterige Balilanneningitip, eatarrlialifche 
Pneumonie beider unteren Lungenlaiijien. Eiterige Bronehilia. 

W'ir erfehen nun huk diefeni Falle von eiteriger Bnrilarmenin- 
gitia, daß der Fieberverlauf ein ganz andei'er ift wie der bei der 
tuberkulofen Form. Die Temperatur zeigt vom Beginn ditr Kraok.- 
heit fehr hohe Grade und bleibt auch auf diefer Höbe bL" kii«\ 
Todestage, an welehem tllefelbc in der Agone auf SB.-*^ linkt.. TVr 
Gang der Temperatur ifl ein regelmäßiger mit eonftauteii morgend- 
lichen Reminionen und abendlieben Exacerbationen. Wir wuidOD 
auch von Herrn llofrath v. Dübch fogleich darauf aufmerkl ^^ 
gemacht, daß die Höhe dei' 'J'emperatur vom Beginn der Ktankheä 
nieht der einer tuberkulofen Meningitis entfprethe obgleich d« 
foniligen Symptome auf diefe Form paßten Vuch die Pulflfräqu«^ 
weicht von derjenigen der tnberkiilöfen Mcnmgiüa ab WähreOf 
der Puls, wie ich oben gezeigt habe, m den allermeiften Killfl l 
von Meningitis tuherculosa enorm befehleunigt ift und beim Herafi 
nahen des Todee immer noch an Fre^juenz zunimmt, zeigt der 
Felbe hier kein folches Verhalten. Im Gegtnthdl, m diefom FaÜ 
ift der Puls vom Anfang ab auffallend retajdirt und zeigt auch fi 
der Agone nur 90 Schläge in der Minute 

Die vorliegende Arbeit fetzt uns in den htand Folgendes hei 
vorzubeben ; 

1. Die Meningitis tuberculosa der Kinder ift immer, weua 
auch nur von einem bruchllüekweifen Fieber begleitet. 
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2. Die Temperatur hat einen ganz und gar unregelmäßigen 
Gang, fo daß von einer typifchen Fiebercurve nie die Rede sein kann. 

3. Die Temperatur ift im Durchfchnitt höher oder weniger 
erhöht, je nachdem die Tuberkulofe andere Organe, namentlich die 
Lungen, ergriffen hat oder nicht, oder andere febrile pathologifche 
Proceffe lieh hinzugefellen , während der Gang der Temperatur 
immer ein unregelmäßiger bleibt. 

4. Am häufigflen ift die Temperatur am Anfang der Krank- 
heit etwas höher, in der Mitte weniger hoch, während auf das 
Lebensende meift die höchften Temperaturen fallen, ebenfo wird 
der Puls gegen das Ende faft immer befchleunigt. Indefl'en find 
auch normale und fubnormale Temi)eraturen am Lebensende keine 
Seltenheit. 

5. Die Pulsfrequenz ift abfolut ohne Coordination an die Tem- 
peratur und ebenfo unregelmäßig wie diefe. 

6. Im Gegenfatze zur Meningitis tuberculosa verläuft die 
Temperatur bei der eitrigen Bafilarmcningitis \del regelmäßiger, 
und ift auch die durchfchnittli(;he Höhe derfelben vom Anfang ab 
eine weit beträchtlichere. 

Zum SchlulTe erlaube ich mir, Herrn Hofrath Profelfor v. Dusch 
für die gütige UeberlalTung des Materials und für die freundliche 
Unterftützung meinen beft^en Dank auszufprechen. 
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hemonstrositydescrihed belowwassecured by Henry Mocller 
M. D, of No. 240 West 3Sth St. New York, who kindly 
furnished the following. 

History of Monstrosiiy born Jan. 26. 91. 

Father German, 42 years, well built man with Mitral Stenosis 
and cardiac Hypertrophy. Mother Ger man- American, 40 years, well 
built, perfectly healthy, Married 16 years. Menstruated first when 
14 years old. Has given birth to one boy and four girls, all well 
and well formed. There have been also a few miscarriages between 
these five births, none of which were over two mos. advanced. The 
youngest is a girl four years old; very bright and good looking, 
Fathers Mother had twins at first birth; they died before the 
termination of the first year. After that, she gave birth to four 
boys and two girls, all of which lived, 

Mothers Mother had four girls and two boys, all perfect; the 
boys died during first year. Fathers Father and Mother reached 
the ages of 68 and 60 years. Mo thers Father and Mother are each 
67 years and quite will preserved. 

Mother feit peculiar and depressed, whüe carrying monstro- 
sity, while during all the other pregnancies she feit cheerful and 
well. All former lalxjrs have been normal and not more djfficult 
than the average. On several occasions she got up on third and 
.fpurth day, without bad consequences. 

W last labor „water broke" twenty four hours before delivery 
ran off without pains. Twelve hours later, pains commenced 



'^ Jacobi. 

and niidwife was calied, who had attended to her previous confine- 
mcnts. p-ound head high up and advancing slowiy. After lo hours, 
prcscnting head appearcd locked in true pclvis, when my Services 
where required, — Found woman exhausted, labia dry, extremiiies 
cold, pulse small and frequent ; facies had. Shape of abdomen pc- 
culiar, but different from twin pregnancy. No foeial movements Ibr 
teti hours. Applied forceps and brought head down incompletely. 
Now suddenly a tumor appcared over region of bladder; it was 
diagnosticated as a second head, and utterly prevented further ad- 
vance of labor. It was impossible to push the advance of head back 
and as diagnosis of monstrosity was made by exclusion and no foe- 
tal heart nor movements werc detected, head was removed with 
considerable difficuJty, the neck being well up in vagina. Then band 
was introduced past stump and legs brought down. Kurther progress 
was hindered until the very large abdomen of second foetus was 
opened and partly emptied, Now the next legs were brought down 
and considerable traction and twisting coraplcted delivcry after about 
half an hours very exhausting work. There was but one Placenia, 
which came away easily. 

Laccration had taken place through rectum for about i '/s inches. 
Parts being very oedematous, did not operate until fifth day, which 
provcd a failure due to very purulent vesical catarrh, After many 
and copious jrrigations of that viscus with 4"/o Boric Acid Solution, 
a second Operation proved successful and patient is now attending 



to her househotd duties without inconvenience, The Os uteri i 



per- 



fect and remarkably small. The extemal parts are satisfactory and 
there is a füll size new perinaeum. Patient is of medium sizc, weiglis 
about 125 f/:. Antero-posterior diameter of pelvis is less ihan avera^. 

Description of specimen. 

Twins, otherwise well-formcd, and of about the usual size of 
full-term twins, are united at the antero-Iateral portion of the ehest 
and Upper alxlomen. The Upper limit of the unlon is just below 
the Shoulder; the lower just below the umbilicus. It consits of a 
fusion of the thoracic and abdominal cavities of the two chüdren, 
not simply of an isthmus of skin and subcutaneous tissue, 

There is but one umbilical cord, joining the anterior surface of 
the line ot junction near its lower limit. It is of about the usual size. 

The heads and four extremities are normal. Both children are 
females. The accompanying oudine drawing represents in a gencral 
way their appearance (Fig. i). 

Dissection reveals the following peculiarities. 

There is a Single sternum, rather broader than usual. There 
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are two distinct vertebral columns. Fusion, with cartilaginous junc- 
tion, of thc ribs aloog the posterior portion of the line nf union, has 
occurred. 




Fig. i, 

showing iininn of thc I 



On opcning the abdometi one round ligament is found tn run 
upward from the umbilicus to the liver, carrying a large umhiücal 
vein. Passing downward to the bladdcrs of the two children are two 
urachi, each carrying its usual hypogastric arteries. The abdominal 
cavities of the twins coonect by a large aperture represented by the 



antern-postcrior diamcter of iheir Ixxites and by the disiance from 
the umbilicus tn the arch of ihe diaphragm. The grcater pan of 
this opening^ is fiUetl by a large and many Inbed üver, wliich h:is 




ShowB the common ileum (A) passiog :lownward to ihe birurratinn (R), 3t whli^li 
poini the Hiverticulum (1)) is seen. C ^ Capur Coli o( Icft child, »llh il.s y^rmiform 
appendix. Rciluce '/!■ 

apparently resulted from the fusion of the livers of the two bodies, 
for, althoug but one gall blaclder and bile duct are discovered, there 
are two quite distmct portal fissures, each conveyjng branches of its 
respective portal vein into the liver, and there are two he|)atic veJns, 
each joining the ascending .cava of its respective foetus. The gall , 
bladder is somewhat larger than usual in a new-born child ; the only 
discoverable bile duct joins the duodenum of the right cliild. 
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Fusion of the intestines of the twins has also occurred. liach 
child has a normally forined Oesophagus, stomach and duodenum, but 
1 tlie Upper part of the jejunum the two intestines unite forming a 
ingle common tube throughout almost the entire length of the jeju- 
num and ileum. This common tube is much langer in cahbre than 
either of ils component guts. About lo inches abnve the lower end 
f the ileum it divides, forming two entirely separate intestines each 
Bmaller than the common tube and uniting with its respective colon 

a perfectly formed ileo-coecal valve. At the points of this bi- 
Furcation of the fused ileum there is a diverticulmn about an inch in 
iength resembling in every particular those described as Meckel's 
«üverticula. 

The accompanying drawing ahows a portion of the common in- 
testine, the point of bifurcation with the diverticulum, the separate 
ilei, and the ileo-coecal junction of the left child (Fig. 2). 

The fused jejunum and ileum just described is supported by a 
double mesentery. Along the vertebral column of each child the 
peritoneuui folds forward as usual to form the mesentery. Tlie two 
mesenteries thus formed carry their appropriate mesenteric vessels 
and approach one another at the intestinal attachment becoming com- 
pletely fused in places, but remaining separate throughout the greater 
part of the common tube. At the point of bifurcation of the common 
8eum each mesentery follows its respective gut. 

Each child is provided with a perfectly formed coecum, vermi- 
form appendix, colon, rectum and anus; with a compete set of female 
generative organs, a spieen, two normally formed kidneys, with their 
respective Ureters, bladders and supra-renal capsules. 

A large diaphragm Stretches across the bodies of the two twins, 
ieparating the abdominal and thoracic cavities. 

The common thoracic cavity is occupied by four lungs and a large 
beart. 

Two of the lungs are much larger than the others, those which 
are anterior and external as regards the monster. The lungs are 
in two sets, each of which connects in the usual way wilh its respec- 
tive trachea, Each is enclosed in a pleural sac. 

The heart occuptes the centre of thu thorax and is evidenily the 
result of fusion of the hcarts of the two children. It is broad (5.5 cm) 
l somewhat flattened antero-posteriorly {2 cm antero-post. diam.) 
A slight groove on the anterior surface appears tu mark the Une 
of fusion of the ventriclcs of the two hearts, and this same impression 
t»f fusion is conveyed by a double apex, The unusual breadth of the 
irenlricular mass, and the above-described g^ooves give to the heart 
l shape suggestive of a large double strawbcrry. Above this large 
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ventricular mass is a thin walled auricular portion, vei^ 
supporting four auricular appendices, two of which, rather smaller, 
overlap the ventricle In front, and two others. larger, are behind 
and at the side. 

Fmm the auriculo- ventricular junction, anteriorly and extemally, 
arise two aortae each of which passes upward and curves backward | 




Fig. i- 

AnterEor vicw of hearl, 

I. Venlricular mass; i. I^ft aorla; 3. Uight aorta; 4. Auricular mass: s- Auricular 

appendices frum the anicriiir vcnlricle; 6, Auricular appendii trom ihe posierior 

vcniricle; 7, Highl rudimuntary pulmonary artery; 8. Pericardiuin lurned back. 



Fig. 4. 
1 of Ihc ventricular 
1. Left venlrlcle; 3. Righl 

and outward to descend along the venebral column of its respective " 
cbild, giving ofF in its course the usual large branches. These 
aortae are the only vessels taking origin from the ventricular masS. 
On opening the ventricular mass by a transverse cut midway 
between auriculo -ventricular groove and apex, the appearance of 
three separate ventricles is presented. This is well shown in the 
accompanying cut (Fig. 4) Dissection, however, shows the central 
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od left cavities to communlcate freely, forming in reality one large 
regularly shaped ventricle. This ventricie opens into the left aorta, 
The right ventricle becomes prolooged above into a distinct conus 
rteriosus and opens into the right aorta. 

On opening the auricular mass, a transverse partition is seen 
iividing it into two cavities. These, however, intercomraunicate 
reely, as will presently be described. The anterior of these auricles 
somewhat thicker-walled and gives support to the two smaller 
auricular appendices already mentioned as visible in the front view 
of the heart. This auricle communicates by two well-furmcd auri- 
■culo-ventricular openings with the left ventricle, each of which is 
>rovided with bicuspid valves. At the two sides of this auricle large 
Veins open, coming from the lungs, 

The posterior auricle is thinner-walled and rather more irregulär 
in shape than the other, being iarge at the right and supporting 
there a large auricular appendix. This auricle communicates with 
Üie right ventricle by an auriculo-ventricular opening provided with 
k well-formed tricuspid valve. Opening into it are two large vessels, 
■<Jhe at either side. These are venous trunks formed in each case 
by the union of the superior and inferior vena cava in each child. 
The interauricular septum is very incomplete, two openings in 
t admitting of free communication between the auricles. These are 
lärge, oval in shape, and apear to be the analogues of the foramen 
ovale in the foetal heart. Along one side of each of these is a thin 
fuembranous valve, the Eustachian valve, and it is interesting to note 
ihat these valves are attached to the adjacent sides of the two open- 
ings in such a way as to direct the blood front the venous Irunk 
Bearest it into the anterior ventricle. From this arrangement, and 
kam the character of the vessels opening into these auricles and the 
iature of the auriculo-ventricular valves in each it is evident that 
lie anterior auricle is the analogue of the left auricle in the normal 
Ebetal heart; the posterior, die analogue of the right auricle. 

These peculiarities of structure are excedingly well shown in the 
jjrawing (Fig. 5), The posterior wall of the auricular mass has been 
Sut away, disclosing a view of the interior of the posterior auricle 
ind the auricular septum. The longer probe passes from the pos- 
rior auricle through the right foramen ovale into the anterior aiu-icle, 
>n behind the left foramen ovale, through which it is visible and 
3ut through the left pulmonary vein. The shorter probe has been 
iitroduced into the posterior auricle through the left common venous 
Tunk. The Eustachian valves may be seen attached to the edges 
f the partition separating the two foramina. 

The absence from this description of any mention of puhnonary 



arteries must have been noticed. They are, neverlheless, present, 
though anunialoiis and rudimentary. Giveii off fram each aorta at 
ab{)ut the usual situatinn of the duccus aneriosus are arteries of con- 




P'ti- 5- 
Posterior view of heart. 
Thi^ [wislciiur wall of the auricular raass has been cul away discloslng a 

Ihc pnslerior auricle and of ihc intcrauricular scplum. 
I. Veniricular maas; ». Interaurlcular septutn; 3. Is placed jiist almve ihe auriculo- 
ventricular opening leadlng lo the Hght veniricle; 4. Common vcpous tniiik of lefi 
side; 5. Pulmnnary vein oF lefi slde; 6. Ri};ht foramen ovale with Ita Rustachlan 
valve alonj; Its lefi horder; 7. Left foramen ovale wiih ils similar valve along il» 

rii;hl horder; H, Auritrular appendices from posteriore auricle. 
siderable size, two on the right side, one oti the left, which : 
distributed to the lungs. Soon after leavmg the aorta these are joined 
by a large artery lyitifj just underncaih and somewhal behind the 
arch of the aorta on each sjde. This vessel passes from this point 
of union downward, inward and forward towards the auriculo-ventri* 
cular junction of the heart, but just bcfore reaching this it ends in 
a blind extremity, where one of them, the rlght, is provided widl 
distinct but rudimentary semilunar valves, These vessels are be- 
lieved to be rudimentary pulmonary arteries whose function has beei^ 
assuraed by the ductus arteriosus and perhaps in pari also by en- 
larged bronchial arteries, 

A large and fully closed pericardial sac surrounds the heart and 
the roots of the large vessels connected with it. 
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